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THE BELL-DRAWBAUGH TELEPHONE 
LITIGATION. 


ON February 16th of the present year we gave an 
illustrated description of certain telephonic instruments 
said to have been constructed in the year 1866 and 
subsequently by Daniel Drawbaugh, a poor mechanic, 
of Eberly’s Mills, Cumberland Co., U.S.A., who 
claimed to be the first and original inventor of 
the telephone; and since that date we have on 
more than one occasion drawn attention to the liti- 
gation proceeding in America, the subject of which 
is the alleged intention of the People’s Telephone 
Company, holding Drawbaugh’s patents, to infringe 
the patents of Alexander Graham Bell, the property of 
the American Bell Telephone Company. For the last 
four years this case has been occupying the attention 
of eminent counsel in the States, but it was not until 
a couple of months or so ago that it actually came 
before the Court for adjudication ; a preliminary in- 
junction against the People’s Telephone Company, 
however, was granted as long ago as November 22nd, 
1880. The first writ was filed in October of that 
year, and the complainants’ prima facie proof was 
taken on February 16th and 17th, 1881, consist- 
ing for the most part of documentary evidence, 
title, charters, &c. The defendants’ proofs were begun 
on April 19th, 1881 ; and from that time the taking of 
testimony on either side, “in reply,” “surrebuttal,” 
“rejoinder,” “surrejoinder,” &¢c., proceeded until the 
middle of the present year, when the mass of evidence 
was presented to Judge Wallace, of the United States 
Circuit Court, New York, who now has the case under 
consideration, and whose decision is shortly expected. 
It would be out of taste to express a decided opinion 
upon the case while it is sub judice; but we may re- 
mark that a number of volumes has been forwarded 
to us containing abstracts of the testimony given, the 
brief for the complainants on the final hearing, and 
the arguments of complainants’ counsel. These are, of 
course, all er parte, and it is difficult to form an un- 
prejudiced opinion upon the evidence before us, for 
only abstracts of the testimony for the defendants are 
given, and these are dissected and discussed in such a 
manner as would appear to leave scarcely a shred of good 
proof in defendants’ favour. We are not bound, however, 
to accept the nice distinctions, and, in some cases, appa- 
rently far-fetched explanations of the editors of the 
volumes ; and to us, even upon the slender information 
they have afforded, it seems that it will by no means be an 
easy task to satisfy the mind of the judge that no reliance 
whatever is to be placed upon the accuracy with regard 
to dates of the hundred or so of witnesses who have 
testified to having seen and taken part in demon- 
Strations of the ability of Drawbaugh to talk through 






his “machines” before and during the year 1875— 








which is the year in which Bell is said to have 





perfected his instrument. The facts appear to us to 





be incontrovertible ; the only difficulty is with regard 








to actual dates, and respecting these there certainly is 





some slight degree of haziness. 





Whatever may be the decision of Judge Wallace, 





it is very improbable that the case will rest upon it; 








for, as we recently stated, it is the intention of either 








marty, in the event of the verdict being against it, 
7? eS La] 





to carry the case on appeal to the Supreme Court of 








the United States; so that in all likelihood the 





question of the priority of invention of the telephone 





will in the United States, legally speaking at any rate, 





be left open for some years to come. 

















INCANDESCENCE LAMP PATENTS. 











CONSIDERING the very large sums in recent years 
spent in obtaining them, the question of patent rights 
is, to several of the existing companies, one of an 
almost vital character. The security relied upon may 
not be, probably is not, in many cases at allan equivalent 
to the amount which has been expended, but it is 
obvious that if any electric light company can obtain the 
absolute control of a necessary invention, or an impor- 
tant part thereof, then, in its case, the money expended 
may in the future come back to it again with a fair 
amount of interest for the outlay. 

In our last week’s issue our readers may have 
noticed the report of the Edison and Swan United 
Electric Light Company’s meeting. It is evident, in 
looking over the figures submitted, with the directors’ 
report, to that meeting, that unless a very decided con- 
trol, or advantage, has been gained by the purchase of 
the Edison and Swan incandescence lamp patents, 
the sum, or a large portion thereof, credited to cost of 
patents, &c. (£178,000), might as well be written off, 
and the capital reduced to a similar extent. There- 
fore, in estimating the position of such a company, the 
question of patent rights is one of vast importance, 
second only to the question as to whether, if secured, 
there is a profitable business to be done. To the latter 
question, as applied to incandescence lamps, a confi- 
dent affirmative answer can be returned. 

The company which we have instanced has com- 
menced proceedings against an enterprising young firm 
which manufactures largely a remarkably good incan- 
descence lamp; indeed, the rival company, with its 
Swan lamp, and the firm each runs the other, in the 
quality of the lamps supplied, a very close race. 

In the absence of any legal decision before a court 
of law, it appears to us that the language used by Mr. 
Forbes, “the most active infringers of the Swan and 
Edison patents were Messrs. Woodhouse and Rawson,” 
is rather strong. It is not for us to decide whether or 
not the Edison and Swan patents have been infringed 
by the above-named firm, or in any way to prejudge 
the case, but it is of course well known that incan- 
descence electric lighting in a vacuum was known pre- 
vious to the Swan-Edison inventions, and we believe 
the filaments of both these systems are produced by 
the carbonisation of a vegetable material, whilst we 
are given to understand that the Woodhouse and 
Rawson filaments are made purely of deposited carbon 
without any vegetable base. All these points will of 
course be thoroughly brought out, should the matter 
ultimately become the subject of a trial, and it is most 
desirable that the best available evidence should be 
forthcoming in support of both parties, for the subject 
is one of quite as much importance as that of the tele- 
phone, which has for a long time past excited such a 
lively interest. We doubt very much if the establish- 
ment of a monopoly would be conducive to the progress 
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of electric lighting, should litigation take the same 
course as has hitherto obtained in telephonic affairs ; 
but the winning party is not likely to consider this 
aspect, nor indeed is that view of the case likely to arise 
for a long time, for there will be many combatants to 
settle ere a monopoly in this field can be established. 

In passing, we may mention that so far as the manu- 
facturing of lamps is concerned, it is pretty evident 
that as regards consumption of electrical energy per 
candle-power, the Edison filament is left far behind by 
others; and, only about three weeks ago, Mr. Trotter 
showed very clearly that it would be cheaper in the 
end to employ lamps of high electrical economy, even 
if their lives were shorter, than those of a type with a 
lower electrical economy and a longer existence. 

As regards the matter in dispute, we are informed 
that on the one hand, the Edison and Swan Company 
desires to establish as its own, a right “to the use of a 
carbon filament ina vacuum ;” on the other, that Mr. 
Swan exhibited publicly at a lecture at Newcastle-on- 
Tyne, an incandescence lamp of such a kind, previous 
to the taking out of the Edison, and, consequently, also 
previous to the date of the Swan patent. This matter 
will, however, doubtless receive due attention. 

In conclusion we take the opportunity to refer to 
another subject mentioned in the Edison-Swan report, 
namely, the Electric Lighting Act. 

It seems to be generally agreed that it is a failure so 
far as pecuniary results to any company operating 
under its provisions are concerned. 

The United Company, then, is wise to forego the 
idea of any central station lighting for the present. 
Naturally such installations must be carried out on a 
very large scale, and not in the limited way as exem- 
plified in the Holborn Central Station, which is 
admittedly, from a commercial point of view, a thorough 
failure, although the company may be congratulated 
upon showing how well the incandescence lamp can 
be applied, without the aid of accumulators, to house- 
hold purposes. We cannot, however, agree with Mr. 
Forbes when he states that in 1878 the scientific world 
thought the subdivision of the electric light for 
domestic purposes impossible. It was in that year that 
the late Richard Werdermann demonstrated in a.very 
fair manner its complete feasibility. 

Considering the future prospects of the Edison-Swan 
Company we are inclined to the belief that with its 
improved Hopkinson-Edison dynamos, Swan lamps, 
and the general completeness of its system in all details 
that the opinion of the directors to the effect “ that 
there is reasonable ground for expecting a profitable 
business to be eventually forthcoming” is not an un- 
warranted one. Ship lighting by electricity is gradually 
developing into a flourishing trade, and in this particu- 
lar branch of electrical industry the Edison-Swan 
Company should be well able to hold itsown. The 
capital of the company for dividend considerations is 
large, but the dimensions are warranted 7f its incan- 
descence lamp patents are secure. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION. 


THIRD NOTICE. 


(Continued from page 390.) 


The Thomson “ M” dynamo, whose full capacity is 
34 arc lights, of current 9°6 ampéres and average 
electromotive force of 45 to 46 volts each, weighs com- 
plete with regulator, 3,500 lbs. The total resistance of 
the machine is 21 ohms, over or under, according to 
quality of copper and variations from gauge of wire. 
The average resistance of the armature measured with 
machine at rest, is 10°55 ohms. The resistance of the 
field is practically the same as that of the armature. 
The diameter of the armature wire is ‘081 inch, and of 
the field wire ‘128 inch. The diameter of the arma- 


ture core is 21 inches, and when wound, the armature 
measures 23} inches in diameter. 

The machine is given 850 revolutions per minute, 
and developes an electromotive force at its terminals of 
1,600 volts when a current of 9°6 ampéres is yielded, 
consuming 26°2 H.P. The net efficiency is, therefore, 
very nearly 80 per cent, and some Thomson machines 
measured have given results considerably exceeding 
that figure. 

There are various styles of the Thomson arc 
lamps and lamps with various regulating mecha- 
nism, as shown at the Philadelphia Exhibition. The 
standard lamp for general use is capable of regu- 
lating its carbons with a slow feed, and is without 
clockwork or liquids. These and the other Thomson 
lamps burn what is termed a “long” or “quiet” are, 
in contra-distinction to the “short” or “ hissing” are 
used in many systems. It is now well understood that 
more light is obtainable for a given expenditure of 
energy in a “long are ” than in “short arc systems” 
where the carbons lie very closely together. The 
normal lamp uses 9°6 amperes, and gives an are of 45 
to 46 volts potential difference. Other current strengths 
may be used, as the lamp is easily adapted to them. 

Figs. 23, 24 and 25 show outside views of the 
standard lamps—single, double and ornamental. The 
mechanism of the first will serve as a type of that of the 
others and will be described. It is to be premised 
that the frames of these lamps are insulated from the 
circuit, and each lamp is provided with a hand-shunt- 
ing switch to extinguish it when so desired. The 
more recent ornamental designs are provided with a 
telescoping tube support for the globe, which greatly 
facilitates recarboning. 

Fig. 26 is a front elevation of the parts more imme- 
diately concerned in regulating the are length and 
feeding the carbon. The carbon holding rod, R, rests 
free to the action of gravity, and is suitably guided so 
as to be movable vertically only. The magnet, D, is in 
circuit with the carbons, but is shunted by a resistance, 
A, whose amount may be varied. This consists of a 
coiled spring of resisting wire, which can be hooked to 
a projecting pin on the frame, F, so as to include more 
or less of its length between the entering wire, X, and 
said frame. The wire, X, leads to the magnet coils, D, 
the other end of said coils being attached to the frame- 
work. The fine wire magnet, 8, is in a derived circuit 
about the are only, one end being attached to the 
framework and the other to Y, the exit wire. The 
magnets, D and §, are provided with paraboloidal poles, 
and their respective armatures borne by the lever, L, 
are perforated by openings with rounded edges en- 
circling the poles. The effect is, that a uniformity of 
attractive force is secured for every position in its 
range of movement, where the same current flows in 
the coils of the magnets. The lever, L, L, has a hori- 
zontal extension bearing a clutch, C, for the carbon 
rod, R, and an air dash pot, J, at its extremity. The 
lower holder, H, has a clamping lever, /, operated from 
below the globe-holding plate, and is provided also with 
the usual adjustments for alignment of carbons. The 
rod, R, terminates at the top in a narrowed extension 
and button, B. The magnet, D, when energised at the 
start, attracts its armature and lifts the clutch, Cc, which 
grips the rod, R, and separates the carbons to form the 
are. It continues its separating action until restrained 
by the increased power of the derived circuit magnet, 
s. The frame, F, being in circuit, carries current to R 
from the terminals of D and A attached thereto. The 
feed occurs upon a further slight increase in the power 
of s. The parts immediately concerned in the feed of 
the carbon are seen in fig. 27 in detail. The clutch, ©, 
has a hinged portion, Cc’, closed upon the rod, R, by a 
spring, Z; this portion, c!, being, however, opened or 
released by a stop, P, near the lowest position taken by 
the clutch, c. The stop, P, is fixed in position. The 
part, L, is the regulating lever of fig. 26. As shown in 
fig. 28, the clutch, C, continued downward has a slotted 
hole, G, allowing free play of C relatively to L for 4 
small distance about a pin carried by L. A spring, E, 
however, supports C elastically during the lift and feed 
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of the carbon rod. This “elastic connection” of the 
clutch and regulating armature has been made by its 





























Fig. 26. 


inventor in a variety of forms differing widely in con- 
struction, but all serving the same purpose, namely, to 





effect an automatic slow feed of the carbon rod, R, 
without the use of clockwork or dash pots in the rod, 











Fig. 24. Fig. 25. 


both of which are decidedly objectionable. The effect 
desired is obtained with the simple device above 
described by virtue of the fact that the moment at which 
a slight release of the rod, R, takes place by Cc! striking 
the fixed stop, P, the strain of the weight of R is partly 
relieved from E, and hence the clutch, ©, is at once 
lifted by E to a position where C! again binds the rod, 
R. In practice, a slow feed of the carbon is the result, 





Fic. 28. 





while when the current is off the:lamyp, tile:rod, R, is 
left free and unrestrained by dash pots or clockwork. 
These, and other features of the lamp mechanism, con- 
duce to certainty of operation and good regulation of 
the are. At the same time, should an overfeed of the 
carbon by accident occur, the properties of the magnet 
system are such that a new are of proper length is at 
once drawn. This results from the uniformity of mag- 
netic pull of the magnets. The dash-pot, J, fig, 26, is 
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scarcely necessary in the lamp, and gives only a slight 
retarding effect as used. Where it is desirable that no 
rupture of circuit from failure to feed shall occur, there 
is used one of several safety appliances. We will 
briefly describe that shown in fig. 27, as it is the one 
that has been extensively applied to the present system, 
and is due to the same inventor. Surrounding the rod, 
R, and furnishing its sole guides is a sleeve or tube, 
T, T', the lower expanded part, T', of which contains 
contact springs bearing on R. The sleeve, T, T’, is 
guided in suitable openings in the framework, but is 
movable downwards. Normally, it is sustained by a 
detent armature, V, catching under a ring, ¢, as shown. 
The contacts, a, b, figs. 26 and 27, are closed just after 
the magnet, 8, has opened the clutch, and a failure to 
feed has occurred. The contact of aand 0b connects a 
derived circuit magnet, K, around the are, which 
magnet, attracting its armature, V, frees the ring, ¢, and 
sleeve, T, T!, so that it may freely descend. 


Usually in applying this device, the weight of T, T', 
is reinforced by the power of a spring bearing upon it, 
and the dropping of T, T', under the influence of such 
spring is made, in addition, to depress the lever, L, 
vigorously, and therefore foree down and hold the 
clutch, ©, in a disengaged position. 'To save complexity 
of the figures, the spring device has been omitted. It 
will be our purpose further on to describe some other 
safety appliances used in the system. 

The Thomson double-carbon lamp differs from the 
lamp just described in the addition of a second 
rod and clutch mechanism, moved by the same 
magnets, which clutch is not released until the 
button, B, of the first rod has descended to its lowest 
point, where it strikes a lever and sets into posi- 
tion the releasing stop for the second clutch and 
rod. Up to this point, the second rod and upper 
carbon have remained suspended, so that no con- 
tact with the corresponding lower carbon was made. 
After the release of the second clutch, the are is trans- 
ferred to the second set of carbons, and burns as it did 
with the first set. 


y' 





The function of the narrowed portion below the button, 
B, fig. 26, is to cause the clutch, C, to drop, and fail to 
lift the rod, R, when the carbons are fully consumed. 
There results, then, a short circuit through the carbons, 
and injury to the holders is prevented. 

The Thomson focusing lamp is shown in side view, 
fig. 29. The mechanism box is back of the are. The 
carbon-holding rods are L-shaped, as seen, and are 
guided into alignment by a vertical rod, Vv. The lower 
holder has a movement in a horizontal plane, and also 
an up and down adjustment, to adjust the position of 
the lower carbon with respect to the upper. The 
carbon-holding rods are geared together, so as to impart 
suitable relative movements to the carbons. The 
regulating mechanism is like that of the lamps above- 
described, the clutch being applied, as in fig. 30, to the 
upper carbon rod only. The weights of the parts are 
adjusted so that the carbons run together by gravity. 
In fig. 30, R is the upper carbon rod, W the lower. 
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a. 29. 


One of the novel features of the lamp is in the sepa- 
ration of the rack, R*, from R, so as to allow the 
rod, R, a limited free play without moving the rack, 
R°. The weight of the rack, R*, or its downward ten- 
dency, is adjusted so that it balances the weight of the 
rod, W, and the appurtenances that move with such rod. 
Hence the rod, R, can be handled by the clutch, ©, to 
form the are, independently of the gear work and the 
friction which it involves. During feeding of the 
carbons, the weight of the rod, R, adds itself to that of 
the rack, R°, and sets the gear work into motion. 
Should overfeeding of the carbons take place, the rod, 
R, is free to be again lifted by the clutch, c, for the 
formation of a renewed are of the proper length. The 
operation of the lamp is therefore as effectual in main- 
taining a normal are as the lamps feeding but one 
carbon, despite the gear work friction. 

In the Thomson-Rice carbon-feed lamps for low 
ceilings, the endeavour has been to reduce the length 
of the lamp. This is accomplished by causing the 
clutch, ¢, fig. 31, to engage with the carbon itself, the 
jaw, c', c', being made long to compensate, in part, for 
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variations in the diameter of the carbons. The body 
of the clutch is extended upwards as a tube, T, sur- 
rounding the carbon, R, and guiding a propelling 
weight, Q, above the carbon. The regulating magnet 


lever is pivotted to the tube, T, as at L. 
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Fra. 30. 


Fig. 31. 


~ The lower carbon is as usual supported in a holder at 
the base of the globe. The whole tube, 7, clutch, ¢, 
weight, Q, &c., partake of all the movements of regula- 
tion, and the friction is quite small, being only that of 
T in its guides. The piece of upper carbon left in the 
clutch, C, when the lower carbon is consumed, is used 
as a lower carbon for the succeeding upper carbon. 
The stop, P, is placed so as to open or release the jaw, 
c!, of the clutch, C, when the latter is near its lowest 
position. 

The Thomson film cut-out is a very simple device 
for automatically shunting a high resistance or point of 
rupture of a circuit, such as afaulty lamp. It is shown 
in fig. 32 as connected around the are at A. It consists 
of two metal pieces, a, b, respectively connected to the 
two sides of the device, such as a lamp, and between 
which pieces exists a thin film of insulator, air being 
sufficient, though it is much better to use a thin film 
of fine oiled tissue paper, collodion, shellac, or the 
like, and to cause one of the pieces, as a, to bear elasti- 








cally thereon. On the occurrence of resistance at A, 
that would provoke a rupture of circuit if continued, 
the film is punctured and the resistance shunted by 
contact of a to bd. 

The Thomson vacuum cut-out is of similar nature. 
Fig. 33. The pieces, a and b, are enclosed in a glass 
vessel, V, and are separated at slight intervals. A 
vacuum, such as used in Geissler tubes, is made in V 
and sealed. The piece, a, is connected to the upper 
carbon, for instance, as at A, and 0 is connected through 
a small electro-magnet, M, tothe lower. The armature, 


N, of the magnet, M, when attracted, closes a contact at 
C, which shunts a, 0, leaving M unshunted. The 
action is as follows:—An abnormal resistance at A 





Fig. 34. 






forces the current from a to ) in the vacuous chamber, 
v, and thus energises M, which then closes the contact, 
C,and givesa free path for the current around 4a, 4, 
but retains M in circuit to hold the contacts, C, closed. 
A closing of the circuit at A results in restoration of parts 
to their original position, so that the actions, as des- 
cribed, may be repeated if need be. 

Thomson’s system of running are lights in multiple 
series.—Electricians are in general familiar with the 






















Fig. 32. Fig. 33. 


usual result of attempting to divide a current through 
two or more series of arc lamps. There occurs a quick 
series of intermittent actions, denoting transfers of the 
current, and the experiment has hitherto been un- 
successful. The present system provides the solution 
of this interesting problem, and permits arc lights of 
totally different powers to be run from a single circuit, 
some in series, some in multiple are, or in multiple 
series. Divisions, redivisions, and reunion of the 
several divisions are easily practicable. 

The current, say 20 ampéres, may be split unequally, 
as into 12 ampéres for one branch circuit, and eight for 
the other, or may be branched into thirds, or into three 
unequal branches, by simply adjusting the resistance of 
the lamps in each branch accordingly. Fig. 34 is a 
diagrammatic view of circuits arranged in accordance 
with this plan. G represents a generator of electricity, 
the circuit from which undergoes derivations with 
varying numbers of are lights. There are provided 
coils, CC, CC, &c., consisting of bundles of iron wires, or 
otherwise divided iron cores, wound with a consider- 
able length of copper wire, whose resistance, however, 
is low enough not to involve much loss of energy in 
such resistance. As seen in the figure, the position, or 
number of coils in each derivation is immaterial, pro- 








vided that their capacity for developing extra current 
is great, or their self-inductive capacity is large, or if 
we may be permitted to use the term, their magnetic 
or electric inertia or reactive effect is considerable. 

It is not necessary to place a coil in each derivation, 
as when the circuit is divided into two branches a 
single extra large coil in one branch suffices. By vary- 
ing the number of lamps in each branch relatively, the 
current traversing the branches is adjusted, or the 
adjustment of the regulating mechanism of the lamps 
may be altered for a similar end. After arranging the 
system with the requisite number of lamps in each 
branch, it is necessary that all the lamps burn, or that 
equivalent lamps shall be extinguished in adjacent 
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branches, or that in case of extinction of one or more 
lamps in a certain branch, an equivalent resistance be 
substituted. The system is therefore best applicable to 
the case of city lighting, where all the lamps in the 
branches are lighted. Even in this case accidental 
extinctions might occur that would disturb the division 
of currents in the branches. To provide against such 
accidents the automatic rheostat, fig. 35, is applied. 

















Fia. 35, 


One of them is inserted in circuit with a branch to 
be compensated. The coil, Cc’, which, if of sufficient 


size, may combine in itself the functions of the coil C; 


or reactive coil, with massive divided iron core, is put 
in circuit, and has a pole, P, of paraboloidal form and 
perforated armature, A, acting against a _ retractile 
spring, 8, when attracted by the magnet, C’. A travelling 
contact is arranged, upon increased attraction of the 
armature, A, to the magnet, so as to put successively 
into circuit with such magnet, resistances R!, R*, R°, R‘. 
The action is as follows :—Should an excess of current 
be diverted by extinction of a lamp to the branch in 
which such automatic rheostat is placed ; the increased 
magnetic power of C’ acting on A makes a due compen- 


cuit. It prevents any tendency to injury of the remain- 
ing lamps in a group should one or more of the 
filaments break. Containing no clockwork it is not 
liable to fail or get out of order. Lights may be 
extinguished at will, but no saving results except in 
the life of the lamp so extinguished. In fig. 36, A, B 
represents the main or standard current line. Entering 
from A, the line branches to a range of small electro- 
magnets, and from their coils to the lamps, I, I, &c., 
through switches and safety plugs, as at 8,8. The wire 
from A also branches to the range of movable arma- 
tures, N, N, which, when down, close contacts through 
a range of resistances, R, R, each of them being equal 
in resistance to an incandescent lamp, and is made of 
German silver wfre to diminish variation by change of 
temperature. The current returns by a single wire 
to B, joined with the return wire from each lamp and 
each resistance, R, as shown. A shunting switch, H, 
permits the diversion of current from the whole mechan- 
ism when desired. In fig. 37 the connections through 
any single branch are exemplified alone. Mis in circuit 
with the lamp, I, when the switch, 8, is closed and 
attracts its armature, L, thereby open-circuiting the re- 
sistance, R, by opening the contact, C. When the 
switch, 8, is opened the reverse action takes place. 
Should a short circuit occur across the lamp, I, or 
wires leading thereto, the safety strip or plug, S', melts 
and opens the circuit of that particular lamp. The resist- 
ance, R, is wound upon a copper tube to avoid spark at 
the contacts, C. Besides the devices, figures 36 and 37, 
there is introduced a shunting magnet for cutting off 
a portion, or the whole of the main line current when 
accidentally excessive, and retaining it so cut off until 
it has fallen to the normal, thus preventing injury to 
the lamps. When all the lamps are being used the re- 
sistances, R, R, are all open-circuited, and the economy 
of working is at its maximum. In this case about 
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Fig. 37. 


sation by introducing an equivalent resistance. To do 
this perfectly, the available attraction of A to the 
magnet C? must be the same fora given current in all 
positions within its prescribed range of movement. 
The Thomson-Rice incandescent lamp distributor.— 
This apparatus is the result of the endeavour of Elihu 
Thomson and his assistant, E. W. Rice, to produce a 
practical means of working groups of incandescent 
lamps, by substitution for are lights on arc light-lines, 
or lines of a similar character. It is contained ina 
neat iron box, and is ordinarily used to replace one are 
lamp of 45 to 46 volts and 9°6 ampéres by eight incan- 
descents of 45 volts and 1:2 ampéres each. It is easily 
adaptable to other groups and other characters of cir- 


11 lamps of 45 volts and 1:2 ampéres can be obtained 
for an expenditure of 1 H.P. at the dynamo, the loss on 
circuits of three to five miles being very small, when a 
number of are lights, or groups of incandescents, are 
distributed at various points in the circuit. Allowing 
so high an average as three lamps per horse-power un- 
used, and resistances inserted in circuit in their place, 
we shall still have about eight lamps in action per H.P. 
In most instances where this system is applied, all the 
lamps are required to burn, leaving thus an unquestion- 
able economy of working. Owing to the strict main- 
tenance of a standard line current by the automatic 
regulating devices at the dynamo, the steadiness and 
uniform burning of the lights are assured. 
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Thomson’s Protector from Lightning, for Dynamos. 
This interesting device was invented to overcome the 
danger of injury to the dynamos of a lighting plant 
from lightning discharges taken up by the line. Its 
function is to permit discharge of both leading wires 
to earth, and to automatically rupture any short circuit 
of the lighting current thereby brought about. Let G, 
fig. 38, represent a dynamo machine working the line C. 


i= 
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Fie. 38, 


L, and L!, are plates of metal in connection with the 
line, and e, e', similar plates in connection with earth, 
E, E!, such as gas or water pipes. There is a small 
interval between e and L, as also between e! and L!, for 
insulation. Now let a lightning discharge fall upon 
the line C ; it will pass to earth at L, e and L!, e', which 
involves the formation of a short circuit for the dynamo 
through the earth circuit. The disposition of the parts 
as shown in fig. 39 prevents the continuance of such 
short circuit. Here the opposed plates, L, to line, and 
E, to earth, are formed, so that they approach closely 
only at their lower portions, and spread apart above as 


shown. The narrow space between them is situated 
midway between the elongated and flattened poles of 
an electro-magnet, M, energised by the line current in 
such direction as to repel upward any are between L 
and E that may have formed. The arc at once rises to 
the wider space between L and E, and is ruptured, thus 
causing the restoration of the line current and con- 


tinuance of the burning of the lamps if the line is still 
intact. The apparatus is then ready for any possible 
repetition of these actions. If the line has been open- 
circuited by the lightning discharge, the only effect is 
to open-circuit the dynamo. 

In the International Electrical Exhibition at Phila- 
delphia are shown, by the Thomson-Houston Com- 
pany, the various inventions briefly described above. 
In addition there are exhibited arc lamps with different 
mechanisms, switch-boards for lighting stations, Thom- 
son’s self-closing switches, the Thomson-Rice ampére- 
meter for standardisation of regulators, line currents, 
&c., and especially adapted to the uses of those in 
charge of installations. 

Among the special exhibits is a diminutive plant of 
dynamos and lamps, the most interesting feature of 
which is a very small dynamo of the Thomson type, 
capable of working six are lights of approximately 60 
candles each, using a current of three ampéres and 120 
volts. The machine has a spherical armature of less 
than four inches in diameter. There is also seen a 
combined motor and alternating current generator de- 
signed by Elihu Thomson, and feeding a local circuit 
of several incandescent lights in multiple are. 

The motor and generator armatures are upon a com- 
mon shaft, and the main line current of high potential 
fed to the motor armature causes rotation, thus giving 
rise to the alternating currents in the second armature, 
which are used in working the lamps. The device is 
put into circuit with are lamps, from which circuit it 
derives its energy. 

A small Thomson dynamo is seen running as a motor 
and taking current from a main line also supplying are 
lights in series, the motor converting part of the energy 
of the circuit current into mechanical energy of rota- 
tion. The motor is belted to the dynamos of the 
diminutive plant before referred to. 

Besides other instructive models there is found a 
skeleton model of the Thomson dynamo, and con- 
structed of wire coils without iron. The three coils of 
the armature are simple hoops of a few turns, and the 
coils representing the field-magnets are also simple 
hoop-like coils. These are mounted in the same rela- 
tive positions as inthe complete machine, and a wooden 
shaft with a three-section commutator serves as a 
mounting for the hoop-like armature coils. The skele- 
ton machine thus produced, when put into circuit, 
revolves as a motor with great rapidity. The model is 
attractive as exhibiting at a glance the mode of wind- 
ing and operation of the machines of this system. 

There is a large factory at Lynn, Massachusetts, for 
the production of machines, lamps, and other appur- 
tenances of the system in question. It is operated by 
the parent company, the Thomson-Houston Electric 
Company, and contains the laboratory and _ special 
workshop of its electrician, Elihu Thomson, and his 
assistant electrician, E. W. Rice, in addition to the 
machinery and tools for the regular production of 
dynamos and lamps. 
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ON THE SEAT OF THE ELECTROMOTIVE FORCE IN 
THE VOLTAIC CELL. 
By Prof. Ourver J. Loner. 
(Specially reported for the “ Electrical Review.’’) 


(Continued from page 361.) 


Discussion. 


Sir Wm. TxHomson congratulated Professor Lodge on the 
interesting and almost exhaustive manner in which he had treated 
the subject, and invited discussion, from all which he trusted 
they would have, as a result, considerable acquisition of knowledge. 

Mr. Gro. Forses: Those who support the theory of the electro- 
motive force being principally at the metal contact, have been 
opposed simply by a suggested possible alternative, as far as I can 
see, and not by experimental proofs. Although many would be 
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quite willing to look favourably upon the view that the seat may 
be at the zine liquid contact, still I do not understand that we 
have any definite proof in what Professor Lodge has said, that 
this is the principle seat of the electromotive force. 

Mr. Ricuarpson: Professor Lodge seemed to think that nothing 
like a vacuum had hitherto been obtained. It would be 
possible to arrive at some sort of conclusion as to whether the seat 
of the electromotive force is between the metals in question or 
between the metals and liquids. It would seem proper to make 
experiments on this point in the best manner now possible. 

Prof. Lover explained in reply to a question frem Sir Wm. Thom- 
son that Von Zahn made a careful experiment in a glass tube which 
had a tube of sodium attached to it to absorb the last trace of oxy- 
gen. He succeeded in reducing the difference of potential of zinc- 
platinum; I think it was by half a volt. He used gravity to 
separate the two plates. The result was that he retained the con- 
tact theory ; he did not consider his experiment upset that theory. 
He began agreeing with it, and left off in the same opinion. The 
question never has been settled by an electrical experiment, and it 
is rather difficult to see how it can be. 

Sir Wm. THomson: Did Von Zahn take care to drive off gases ? 

Prof. Lopaz: Yes, he did; but I forget the precise details. 
The fact is I had all this matter much more completely in my head 
before I left England, but travelling across this Continent and 
back has, I fear, put it out somewhat. Answering the remark by 
Prof. Forbes, Prof. Lodge added: Mr. Forbes said correctly that 
I did not adduce any strong arguments about the seat of the con- 
tact force. I wished to open the discussion, not to close it. But 
my argument is really summed up in part IV. of the prelimi- 
nary notes, beginning “wherever the current gains or loses 
energy,” &c. I would say the same in mechanical language too. 
At the place where the energy is gained or lost there must be the 
force, and conversely wherever is the seat of the electromotive 
force in passing that point the current must gain or lose energy. 

Sir Wm. THomson: What is the meaning of gain or loss of 
energy by a current in proposition 25. 

Prof. Lopez: A current gains no energy in crossing copper to 
zinc, The force acts the other way. No heat is absorbed there. 

Sir W. THomson: Water does not gain energy in flowing 
down hill when caused to circulate in an endless tube not all on 
the same level. 

Prof. Lopez: No; but it gains it in passing through a pump. 

At this stage Prof. FirzGrrap suggested that Sir Wm. Thomson 
should give his opinion upon the whole subject, for that was what 
they all really wanted to know. 

Sir W. THomson: The questions I am putting are simply for 
my own information, with the object of diminishing my own 
obscurity on the subject. It is a very difficult subject ; one in 
which the use of words is largely mixed up with want of knowledge 
and with erroneous as well as correct inferences. This must be 
the case in all branches of knowledge ; all are in some degree a 
matter of words. One point is the meaning of potential: as I 
define it, it applies only to the air near an electrified body ; and 
that, I think, settles, not as a matter of opinion, but as matter of 
definition, that there is a difference of potentials between zinc and 
copper on the two sides of the junction between them when metalli- 
cally connected. I define potential as the quantity of work required 
to move a unit of electricity from a point at a great distance to 
another point close to, but not touching, the surface, and necessarily 
not within the substance, of the body whose potential is considered. 
Suppose there is on this table a plate constituted of a copper and 
a zinc plate soldered together at an edge, or otherwise metallically 
connected. Now consider a unit of electricity brought from a 
position in this room at a great distance from the table, and 
carried first to a point infinitely near the surface of the zinc, and 
the required work noted. Again, bring a unit of electricity from 
the same distant position and carry it toa point infinitely near 
the surface of the copper, and note the work expended. The 
difference between the amounts of work required for these two 
operations is the difference of potential, which I assert to 
exist, between copper and zine in metallic contact. My 
experiment, by means of the quadrant electrometer, is one positive 
proof of this statement; another is afforded by the condenser 
method originally practised by Volta. The apparatus for this 
latter, which I obtained from a Paris instrument-maker—Pizxii, I 
think—in 1847 or 1848, consisted of two dises (one of copper, the 
other of zinc) one of which was supported on a fixed, well insulated 
stem, the other having a glass handle by which it can be placed on 
or near to the lower fixed disc, and carried away again at pleasure. 
From the fixed insulated stem there was suspended a pair of gold 
leaves, in metallic connection with the lower disc, and forming 
an electroscope. In the apparatus as originally constructed the 
discs were coated with varnish. The experiment was made thus: 
let down the upper disc to rest upon the lower, gently connect 
the zine and copper metallically, then disconnect, and after that 
separate them. The gold leaves show a divergence. De la Rive 
suggested that this might be accounted for by cracks in the 
varnish and moisture in the cracks. That moisture in the cracks 
could produce the effect as suggested by De la Rive was disproved 
by scratching the varnish in contiguous parts of the discs, and 
bedewing the bared metals by breathing on them. The electrical 
result of this experiment, performed in all other respects in the 
same way as the other, was nil, or much less than when the 
plates were perfectly dry. That the varnish was in any way 
essential to the phenomenon was disproved by annulling it, and 
keeping the plates at definite small distances apart by means of a 
screw arrangement on the movable stem. I have also, in my lec- 
tures, shown this phenomenon by another method, which I may 


call that of multiple contacts, using still apparatus given me for the 
purpose by Pixii in 1847. In this case the plates of the ordinary 
Volta condenser were both of brass, varnished, the insulated plate 
being connected with the gold leaves and also with one of the 
two tested zinc and copper discs held in the hand, or otherwise 
supported—say the zinc disc. The copper disc rested upon the zinc 
in metallic contact with it, both unvarnished. The copper disc was 
lifted by a glass handle from the zinc, put in contact with the 
upper condenser plate, and replaced on the zinc. This 
operation was repeated 50 or 60 times in rapid succession ; 
the zinc then disconnected from the lower condenser plate, and 
the upper disc removed away, when the gold leaves were 
at once seen to diverge. In a letter to Joule, of date January, 
1862 (which was read before the Literary and Philosophical 
Society of Manchester, and which constitutes Sec. 400 of my Re- 
print of Papers on Electrostatics and Magnetism), I described a 
method of experimenting upon this phenomenon, in which the 
effect was accurately measured and expressed in terms of the 
electromotive force of a Daniell cell. The same method has been 
used to very good effect, but with a Bohnenberger electroscope 
instead of my quadrant electrometer, in researches on contact 
electricity by Mr. H. Pellat, described in the Journal de Physique 
for May, 1880. A detailed description of my apparatus as used in a 
long series of experiments, was read before this section at Swansea 
in 1880, and will be found, with illustrative wood cut, in Nature, 
for April 14th, 1881. The results obtained in these and in former 
experiments showed that the contact difference of potential be- 
tween any two metals was considerably affected by heating one of 
the dises used, and allowing it to cool again, and that the diffe- 
rence of effect was due to oxidation of the surface of the metal 
was proved by observing that when the oxidised plate was 
cleaned, and the experiment repeated, the contact difference 
obtained was equal to that between the two originally clean 
metallic surfaces in air at ordinary temperatures. I also obtained 
a measurable contact difference of potential between two platinum 
dises coated respectively the one with hydrogen and the other 
with oxygen. If we take a zinc and a copper plate, connect them 
metallically and place them in a vessel of water or of slightly 
acidulated water, they are instantly reduced to the same potential, 
as might be proved by experimenting according to any of the 
methods which I have just described, with polished projections 
from the copper and zinc plates of such a cell; and that is exactly 
what Volta said, but without the required potential. 'The working 
electromotive force of the voltaic element is (as Faraday demon- 
strated so well—Davy, I believe, having preceded him in the 
idea) essentially chemical work. It is a chemical action drawing 
oxygen from hydrogen towards zinc, and drawing hydrogen from 
oxygen towards copper. 

Prof. Sirvanus P. THompson said that he had looked forward 
to this debate with some interest, because for the past four or 
five years he had been teaching what he had always considered a 
consistent account of the phenomena of the voltaic cell, and his 
views were substantially in accord with those of Prof. Lodge. He 
did not see how, with the definition of electromotive force before 
them, they could doubt the seat of the electromotive force in the 
cell. If there was at any point a seat of electromotive force, and if 
electricity flowed through that point, energy was evolved or ab- 
sorbed. Conversely wherever energy was evolved or absorbed by 
the passage of electricity through a point, there, at that point, 
was the seat of the electromotive force. It seemed to him as 
obvious that the seat of electromotive force in a zinc-acid-copper 
cell was at the surface between the zinc and the acid, as it was 
obvious in the case of the combustion of coal in a furnace that 
the seat of the heat was at the surface where the air and carbon 
were chemically combining together, He protested against the 
limitation laid down by Sir W. Thomson in the definition of poten- 
tial. Why should we be limited to measuring the potential in 
air? To assume that the potential at a point in the air outside 
a body—for example, a piece of zinc—was the same as at a point 
inside the body begged the whole question. Potential was a 
mathematical attribute of a point, and was therefore independent 
of the properties of any substance or material. Why should we 
not measure the potential at a point inside a piece of zinc, instead 
of inside a mass of air? It was known that when electricity 
passed from zinc to acid, or to water, energy was evolved, and the 
thermo-chemical value of the equivalent of zinc so dissolved was 
known. Nothing was easier than to calculate, by the very prin- 
ciples laid down in 1851 by Sir W. Thomson, the electromotive 
force between zine and acid, or between zinc and water. More- 
over, as air acted in the same way on zinc and oxidised it, the 
same calculation might be applied, though, owing to the very bad 
conductivity of the gas air, the oxidation process was a very slow 
one. We know in the case of an oxidising acid and of water, and 
we might therefore infer in the case of air that the potential of 
a piece of zinc was about 1'8 to 2 volts above that of the air sur- 
rounding it. A similar argument held good in the case of copper, 
which was about 0°8 or 1 volt above the air. Consequently when 
a piece of zinc and a piece of copper, each surrounded by air, 
were brought together, there was a rush of electricity between 
them in order to equalise their internal potentials. As a conse- 
quence there appears a surface charge positive on the zinc, nega- 
tive on the copper. He regarded a strip of zinc and a strip of 
copper, soldered together, as in Volta’s experiment, and immersed 
in air, simply as an air battery. If such a strip were immersed 
in acid or water it was a battery beyond all question. Let it be 
immersed in distilled water, which was almost a non-conductor, it 
was still a battery having the same electromotive force as before, 
but yielding practically no current. And the transition to the 
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air-medium from the water-medium was perfectly simple. He 
thought that we should have to recast our definition of electromo- 
tive force in a manner similar to that in which Tait had recast 
the definition of mechanical force. Electromotive force at any 
point in a circuit ought to be defined as the rate of spending 
energy per unit of electricity flowing through that point. 

Prof. J. W1Larp GisBs remarked that in other departments of 
physics the location of the force producing certain results had 
been a matter of dispute. In the case of the liquid sustained in 
a capillary tube, the seat of the sustaining force has been placed 
by some physicists at the top of the column sustained, by others 
at the bottom of the tube. In the case of the circulation of water 
in pipes for the warming of houses, the moving force may be 
ascribed to gravity acting upon vertical columns of water of dif- 
ferent temperature, and therefore different density. But the seat 
of the force may also be placed in the furnace where the water is 
expanded by heat. In both of these cases the apparently opposite 
opinions may both be regarded as correct. Even if our knowledge 
of the processes in the voltaic cell were as complete as it is with 
regard to the more simple phenomena alluded to, we may suppose 
that it would still be possible to regard the electromotive force as 
located in more than one way. 

Sir Wu. Txomson, replying to Prof. Fleming, said in reference 
to the dictum that “two metals in water, or diluted acid, are 
at the same potential,” that the statement must not be taken 
too absolutely. There were many circumstances which would 
modify it; anything, for instance, which introduced polarisation 
to a large extent. It is really an experimental result, true, at 
all events, when the liquid does not differ much from pure water, 
and when the plates are left connected by the liquid alone, for 
long enough time after a metallic connection between them to 
allow “ polarisations ”’ to subside. 

Prof. Scuuster expressed his belief that a vacuum of less than 
half a millimetre had not been obtained. His experience had been 
that attempts to improve vacuo by sodium, and other things 
generally, rather spoilt it. 

Dr. Macraruane: Recently I made a series of experiments 
which have a bearing on the question discussed. I measured the 
amount of electricity developed on discs of different metals by 
friction. The disc wasgiven a single whisk by means of a camel’s 
hair brush, and the amount of electricity produced was indicated 
by an electrometer. The result was, that the metals came out in 
the following series :—Gold, platinum, tin, silver, copper, lead, 
brass, nickel, iron, aluminium, zinc, magnesium, antimony, bis- 
muth. This series agrees well with the mode in which the 
chemists arrange the metals according to their affinity for oxygen ; 
and this fact shows that the gas in which the metal is immersed 
has an important influence. The results of these experiments 
support several of the positions maintained by Prof. Lodge. 

Dr. Donatp McA.isTER ; May I ask Sir W. Thomson—Suppose 
we had a perfect vacuum, and a piece of copper and zinc were 
both brought up from a distance, and made to touch. Sir William 
says there is a difference of potential between them ; that means 
} so ead is generated. I want to know where the energy came 

rom 

Sir Wm. THomson: There is work done by the chemical 
action at a distance. Old Volta was quite right. The work 
done by the zine attracting the copper is enough to produce the 
small amount of electrification which exists. If you put two 
plates, one of zinc the other of copper, together at a corner, a 
small amount of work is done. If you let their faces come 
nearer together, their corners being still kept in contact, they 
attract one another with a definite calculable force. They are 
em. work which is in point of fact a chemical action at a dis- 

ce. 

Prof. FirzGERAp pointed out that, as had been hinted by Sir 
Wm. Thomson and Prof. Gibbs, Prof. Lodge’s confidence in Clerk- 
Maxwell’s statement as to the value of the Peltier effect as a 
measure of the contact electromotive force was hardly justified, 
inasmuch as the Peltier effect is connected with the variation of 
electromotive force with temperature and not with the total elec- 
tromotive force. He doubted whether any existing experiments 
orarguments could settle the question. He asked Sir William 
Thomson whether he thought that the whole electromotive force 
of contact between zinc and copper could be measured by the 
heat of combination of zinc and copper, as if so this seemed in- 
sufficient to explain more than a small part of what is usually 
called the electromotive force of contact of zinc and copper in air. 
He further asked for an expression of opinion on what Prof. Gibbs 
had called attention to, namely, whether it is the total, or only 
the available energy that is the proper measure of the electromo- 
tive force. 

Prof. MacGrreor : With regard to Sections 12 and 13 of the 
“ preliminary notes,” it seems to me a question about words. 
It would be well if we could get to facts not now sufficiently 
known among us. I think these are pointed to in the sections 
here named. I was led to expect that we should have from Prof. 
Lodge a reference to the foot note on page 6, which says :— 
“Certain portions of these statements which may appear wildly 
hypothetical,” &c. On reading Section 13 I did think it was wild, 
hence I wanted the numbers by which it was justified. I hope 
Prof. Lodge will enlighten us on this matter. 

Prof. Lopez: The matter referred to is very important, but J 
fear there is no time for me to go into it now. I only omitted 
what has just been referred to as Section 13 for want of time, 
and as the matter involves a considerable number of figures, I 
think it had better be put into print. When Sir William Thomson 
gotup, he began by saying what I hoped to be able to agree with, 









but then he went on to make statements which I am bound to 
think perfectly false, and yet which at the same time are very 
difficult to bring home to him in that light. If I may venture to 
say so with all deference, I shall hope to bring him round 
presently. Of course he is at perfect liberty to use any definition 
of potential he likes, but may I ask him to consider whether it 
will not simplify matters very much to alter his definition? Is 
it not true that all parts of a conductor must be at one potential, 
except in so far as there is internal electromotive force? 
Here we have zine and copper in contact. There is a 
rush of electricity from one to the other. Now is it not 
simplest to say that the metal part is at one potential and 
that the air has a varying potential. The varying potential 
occurs in the dielectric, the uniform potential in the conductor. 
With regard to what Prof. Fitzgerald says, if you want to 
measure the true contact force at any point you can do it only 
by sending a current and measuring how much energy is absorbed 
or generated there. Sir William Thomson speaks of the 
attraction of zinc for copper. It is true there is a force of attrac- 
tion between zine and copper: but why do they attract one 
another? I say they would not attract one another in a vacuum, 
The attraction is not to be measured by the heat of their com- 
bination. If you take zine and copper and make brass, the heat 
of combination will not account for anything like the electrical 
attraction which really exists; what will account for the zinc 
attracting the copper is the difference between the heats of com- 
bustion of zine and oxygen and of copper and oxygen. Imagine 
a piece of zine in air or water, or anything oxydising. You 
have around it oxygen molecules trying to combine with it, and 
not able to do so, because electricity behaves like an incompressible 
fluid. They are straining at it equally all round. Take a piece 
of copper, and you have the oxygen molecules all round straining 
similarly, but with less force. What do we do by putting the 
two in contact? We sweep away the oxygen from one side of 
the zine by bringing copper into contact with it instead. The 
oxygen is pulling at the zine and also at the copper, but not so 
hard; the consequence is these move to the zinc, and from the 
copper. Transference of negative electricity takes place from the 
zine to the copper. The zinc has now a greater tendency to 
become oxydised, although it is not oxydised. Copper is to a 
certain extent protected. The transfer of electricity is produced, 
not by any electromotive force at the junction of zinc or copper, 
but by the potential chemical action, the straining of the oxygen 
to the zinc being stronger than that of the oxygen tothe copper. As 
regards the action of different gases, this theory requires the differ- 
ence of potential to be in general different. Now if it be truethat the 
copper-zinc attraction is not determined by the copper-zinc combus- 
tion, but by the zinc-oxygen minus the copper-oxygen combustion, 
Iam not quite sure whether it will have any effect on Sir William 
Thomson’s theory of the size of atoms; possibly it will not, but I 
think it will affect his data. He says, take a number of thin 
plates, and build them up so as to approach molecular combination 
until certain work is done. That is right. But what ought that 
work to be equal to? He says, to the energy of the combination 
of the copper with zinc. That is where we differ. I say it is 
probably represented by the energies of combustion. I fear there 
are no data for copper-zine combinations at present ; if there were 
it would settle this point. Measure the heat of formation of brass, 
and it will be found, I believe, to be enormously less than is 
necessary to account for the observed volta effect. That is pre- 
cisely the point on which we differ, and itis more important than 
a question of words or any mere definition of potential. 

Sir W. Tuomson said Prof. Lodge had argued admirably as to 
conceivable influence of oxygen in connection with the two metals. 
But the question whether or not that has to do with the ultimate 
state of things I refer to, is this: will the compound made by 
excessively thin sheets of zinc and copper, include bodily a large 
enough proportion of oxygen? If it includes a considerable 
portion of oxygen Prof. Lodge might possibly be quite right ; but 
if, on the other hand, the phenomenon would be really the same 
if the experiment were made with nitrogen gas, as I believe it 
would, we are forced to the conclusion that the main attraction is 
due to the copper and the zine. It is important to settle that the 
action really takes place in vacuum, or in nitrogen, or in oxygen, 
or in other comparatively inert gases, as in ordinary air. 

Prof. Lope: It seems impossible to get a vacuum. The plan 
is to have plates cleaned in an atmosphere of nitrogen or hydrogen 
and pare them down in that gas. Never let them go out of it; 
and then try the effect in pure inert gas. ; : 

Prof. Sr.vanus THoMPson suggested an experiment which hesaid 
“would settle the whole matter.” Let me refer to Sir W. Thomson’s 
experiment of 1851, wherein there were two discs of zinc and 
copper placed underneath a charged leaf, that leaf turning the one 
side or the other toward the zinc when they were brought into 
metallic contact, but not so turning when these plates were con- 
nected by an oxydising liquid or gas. The experiment I want tried 
is this: take plates, not of zinc and copper, but of iron and copper, 
with a medium not of oxygen but of sulphuretted hydrogen. I take 
that because the combustion equivalent of copper and sulphur is 
higher than of iron and sulphur. Ascertain which way the needle 
turns in the sulphurising medium. If Prof. Lodge is right, and I 
agree with him in the main, the needle will not turn to the more 
oxydisable one, but to the more sulphurisable one. : 

Prof. Lopaz: That experiment has been pretty well carried out 
by Brown, but it has not been held to settle it. There are always 
loopholes. The plates get tarnished. : , 

Sir Wm. Tuomson expressed the conviction that the discussion 
(which had lasted some two hours and ten minutes) had been 
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eminently successful, particularly in the admirable paper drawn 
from Prof. Lodge by the occasion. The disputants had appreciated 
the pleasing as well as instructive remarks of Prof. Gibbs ; he had, 
in fact, made them all happy by telling them they were all right. 

A vote of thanks to Prof. Lodge was then put and heartily 
carried. 

Sir Wm. Txomson announced the proposal to strike a medal 
in connection with the McGill University to permanently com- 
memorate the meetings of the Association. 

We understand that the opening paper of this discussion is to 
be printed in extenso in the annual report of the association, 
together with all the additional matter which was omitted at the 
meeting for want of time. 





THE USE OF SECONDARY BATTERIES IN 
TELEGRAPHY. 





By W. H. Prezce, F.R.S. 


Axsout the middle of last year a series of experiments with 
secondary batteries was commenced on some of the telegraphic 
circuits, terminating at the General Post Office, London, and their 
satisfactory behaviour during 12 months’ trial leads me to bring 
this subject before this section. 

Dynamo-electric machines are regularly employed for signalling 
purposes in the United States. I think, therefore, before detail- 
ing the results of the experiments with secondary batteries in 
England it would be advisable to mention the experiments made 
with such machines there also. So long ago as the year 1865 the 
late Mr. Cromwell Varley tried a Wilde’s machine on several 
circuits at the Electric and International Telegraph Company’s 
station in Telegraph Street, London. About 1870 the Lancashire 
and Yorkshire Railway Company used one at Manchester. In 
1872 Mr. Culley experimented with a Gramme magneto machine 
on several Post Office lines of moderate length. It was found, 
however, that trouble arose from the great variations in the 
strength of the current due to variations in speed, from the rapid 
corrosion of the contact points in the instruments, and from the 
intermittent disconnections at the machine. These disconnections 
were apt to cause serious errors in a message by changing the 
character under transmission, or at least to produce loss of time 
by creating repetition. 

The improvements made in dynamo machines since 1872 would 
doubtless overcome these difficulties, but no advantage would be 
gained by using them for the English system of telegraphy, for 
it would be difficult to obtain suitable changes of potential, or to 
adjust the dynamic effects of the very numerous classes of lines 
selieting from the machine. England, unlike America, is subject 
to frequent meteorological variations, and the majority of its 
telegraphic circuits are always liable to a transformation from 
simplex to complex systems of signalling, or vice versa ; moreover, 
the double current open circuit system being in use throughout 
Great Britain, uniformity of current is absolutely essential, espe- 
cially where automatic working is in use. Rapid reversals of 
equal strength cannot be insured from a dynamo machine. 

In 1879 Mr. Louis Schwendler, the late electrician of the Indian 
Government, communicated to the Philosophical Magazine an 
interesting account of some experiments he had made with a 
dynamo-electric machine for signalling purposes, while the 
dynamo was simultaneously working a powerful electric light. 
The telegraphic circuits were applied as a leak to the main lamp 
circuit, and it was apparently found that the small signalling 
currents tapped off did not produce any perceptible variation of 
the electric light. He therefore suggested that if the main cur- 
rent from the dynamo could be employed for electric lighting, or 
other useful work, which would repay the expense of the erection 
and working of the dynamo-electric machine, the signalling 
currents would cost nothing. This, of course, assumed that the 
electric light machine was always running. 

In telegraphy exceedingly weak currents produce the desired 
signals. These currents are expressed in milliamperes (the thou- 
sandths of an ampere), and can conveniently be obtained from a 
battery at pleasure. Furthermore, the number of independent 
units into which a battery of even a moderate size can be sub- 
divided is a very weighty advantage of which a dynamo-electric 
machine is wholly void. Now, if dynamo-electric machines were 
substituted for batteries at convenient English offices, there would 
still be a very large percentage of batteries required. The Postal 
Telegraph depot had in use last year 129,789 cells of the bichro- 
mate, Daniell, and Leclanché type. And if at the seven principal 
centres where steam engines are working for the pneumatic sys- 
tem all the cells (amounting, approximately, to 38,773) were 
replaced by dynamos, we should still have 70 per cent. more 
batteries than those replaced, for which dynamo-electric machines 
could not be substituted. 

I will consider the London central station alone, as it contains 
about six times more cells ‘than either of the other six offices. In 
March of the current year there was a total of 687 circuits, 
radiating from the chief offices through England, Ireland, Scot- 
land, and Wales ; and the various classes of circuits require diffe- 
rent strength of current ranging from 14 to 80 milliamperes. The 
full current for all the circuits, viz., 20 amperes, has been approxi- 
mately determined by adding together the currents necessary for 
each kind of instrument. The total battery-power for these 
circuits was about 20,000 cells, which implies an approxjmate elec- 


tromotive force of 28,000 volts, or an average of 40°75 volts per 
circuit. From this data we find that the total electric energy for 


Fe . 28,000 _ 
all the circuits would be (200 x 20 ) = 815 watts, or 1:09 


horse-power, which would equal 0:0016 of a horse-power nearly for 
each circuit. 

The total number of circuits include 290 distinct sets of special 
apparatus like those aforementioned, and employ 7,956 cells, or 
an average electromotive force of 11,112 volts. The output of 
current for these circuits is estimated at 6 amperes, therefore the 
energy expended equals (“a x 6) = 230 watts, which are equal 
to 0°3081 horse-power. After deducting this from the total horse- 
power, 1:09, we have left 0°782 as that which might be developed 
by aid of a dynamo-electric machine in place of batteries. But 
this small amount of energy represents 397 circuits, which must 
be divided into groups of, say 40 circuits, to facilitate expeditious 
removal of faults, as well as to reduce the number of lines subject 
to stoppage by a fault occurring on either branch within reason- 
able limits. We should then have to provide eleven dynamo- 
electric machines, ten for the actual work and one for reserve, for 
we must endeavour to avoid a long cessation of telegraphic trans- 
mission. Suppose the 40 circuits grouped on one dynamo 
demanded an electromotive force of 40 volts, and a flow of one 
ampére current from the generator, when all were working simul- 
taneously the maximum horse-power would be 0°053 as compared 
with the minimum, 0°0013, horse-power required for a single cir- 
cuit, showing a variation between ‘0013 and ‘053 of a horse-power. 
We clearly have an exceedingly small expenditure of electrical 
energy for a dynamo to develop in compensation for the constant 
consumption of coal, wear and tear of engine, &c., and incessant 
attention required. Calculation, however, brings out the annual 
cost of maintenance of dynamos considerably below the annual 
cost of maintenance for voltaic cells. We find the mean cost per 
cell per annum to be 2s., which, for 12,044 cells (the number we 
assumed to be replaced in the London Post Office by dynamo- 
electric machines) amounts to £1,204 8s.a year. Now, suppose 
the dynamos had a commercial efficiency of 80 per cent., the 
mechanical energy necessary to produce 0°782 of a horse-power, as 
electrical energy would be 0°977, or say one horse-power, and as 
horse-power requires about 44 Ibs. of coal for its production, the 
cost of coal at 20s. a ton for twelve months’ running of dynamos 
averaging 18 hours a day, would be £14 1é6s., the annual cost may 
be specified thus :— 


Wages of four men at 25s. a week .-. £260 0 0 

Four per cent. interest on the plant 
valued at £1,300 , <n » 8 00 
Depreciation at 10 per cent. _.... ~~ ee © 
Coal at 20s. a ton ... one ose ove 1416 0 
Waste and oil soe ova oo od ae eS © 
£466 16 0 


which shows a balance of £737 12s. in favour of dynamo-electric 
machines. Nevertheless there would bea decided disadvantage 
in using them, not only for the reasons already assigned, but also 
in the event of fire, when we could not so quickly or so aptly re- 
store communication as with batteries. In the latter, batteries 
could be easily applied to the respective circuits at the nearest 
point of safety, whereas engines or dynamos would introduce 
many difficulties, and cause much loss of time. Finally, it should 
be remembered that the cost of batteries is so small an item in the 
general maintenance of the entire system of telegraphy that its 
consideration may be ignored. It is a question of efficiency and 
not of economy that will determine their use. 

The first experiment with secondary batteries was that of eight 
so-called half horse-power Faure-Sellon-Volckmar cells, working a 
universal circuit system consisting of 31 distinct and separate cir- 
cuits. These worked continuously for seven weeks without the 
slightest hitch or attention. Then came eight of Mr. Tribe’s 
secondary cells, which were put on a similar universal set 
of 30 circuits, and worked it successfully for 52 days 2 hours. 
When exhausted the cells were joined to a dynamo, and a current 
of three ampéres passed through them for 48 consecutive hours, 
no attendance beyond a casual glance being required. They were 
again started on the same circuit and lasted 58 days; a third 
similar charge was given them, and the circuit worked efficiently 
for another seven weeks. Their behaviour was so good that we 
had no occasion even to look at them until a day or two before 
exhaustion. With two of the same kind of cells a local sounder 
circuit, requiring five of our largest Daniell’s was successfully 
worked without any attention for eight weeks. A further and 
very valuable experiment was also made with twelve Faure-Sellon- 
Volckmar cells on a universal set consisting of fifteen circuits, 
which terminated after fifteen weeks, or, excluding Sundays, 
ninety-two days’ work. These were replaced by fifteen double 
fluid bichromate cells of quart size, and instructions given to care- 
fully note the quantity of material used and time of attention 
bestowed upon them during the same period of action, viz., 
fifteen weeks. The particulars of this comparative test were as 
follow : 

The secondary battery worked ninety-two days, averaging 
twelve hours a day, and the mean current was 0°5 of an ampére 
per hour, which six ampére hours = a day, 552 ampére hours for 
the whole time. 
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From what has been stated it will be evident that soon second- 
ary batteries will be made the most economical of the three classes 
of generators considered. In them there is no waste nor trouble 
due to diffusion of the liquids, as in primary batteries, while they 
possess all the features necessary for the requirements of the 
service of large offices. Even while they are being recharged, it 
would be possible for the circuits to work from the batteries 
simultaneously. 

The only caution we have to exercise is that of preventing the 
current, in case of a short circuit accidentally occurring from 
fusing parts of the instruments, or injuring by heat the gutta 
percha insulation of the leading wires, which run together in 
large numbers from the battery room to the instrument room. 
This we can do by constructing the secondary cells with a suitable 
resistance. 

Lastly, it is worthy of notice that a charge of acid does not 
want renewing. All that is necessary is simply to recharge them 
electrically. 








THE ORGANISATION OF THE POST AND 
TELEGRAPH SERVICE IN FRANCE. 


(Continued from page 384.) 


EncovuraGED by the results obtained in our inland service, we 
have thought of extending to foreign relations the advantages 
which the intervention of the post offered to the public for the 
collecting of money in France. 

Eight conventions have successively been signed for that 
purpose with Switzerland, 6th January, 1880; Belgium, 17th 
March, 1880; Germany, 24th March, 1880; Luxemburg, 27th 
March, 1880; Holland, 21st April, 1880; Roumania, 2lst May, 
1880; Sweden, 30th June, 1880; and Portugal, 26th July, 1880. 

Except with a few differences of little importance, we have 
succeeded in maintaining in those agreements the manner of pro- 
ceeding as established in France, and to reconcile our own regula- 
tions with the principles admitted in the international relations. 

The bills are forwarded, as in our inland service, per registered 
letters, prepaid at the fixed rate of 25 centimes; but, except in 
the relations with Belgium and Holland, the same envelope may 
only contain bills, to be recovered from one and the same debtor. 

A clause has, however, been inserted in the agreements, except 
in that with Germany, which authorises the contracting parties to 
admit later on the right of inserting in one letter bills to be 
recovered from different debtors by means of one and the same 
post office. 

The maximum sum of the bills to be collected amounts for each 
letter to 2,000 francs with Belgium, 1,000 francs with Switzerland, 
Roumania, and Portugal, 500 francs with Germany, Luxemburg, 
and Sweden, and 300 francs with Holland; but we have also 
reserved the right to raise the amount of this maximum, without 
special conventions being required for that purpose. 

The rate received for the repayment of the collected sums is the 
same as the one for ordinary foreign post office orders. Besides, 
all the conventions give to the office charged with the collecting a 
remuneration which is exactly equal to the amount of the sums 
which our regulations allow to the postmaster and to the letter- 
carrier who do the collecting. 

We have also taken care to reserve the right of extending this 
service to the collecting of protestable bills by a simple agreement 
with the interested countries, without its being necessary to have 
recourse to another diplomatic deed. Two recent agreements now 
allow of exchanging protestable bills between France on the one 
side, and Germany and Belgium on the other. 





| Amounts 
paid to 
Post- 
masters 
and Letter 
Carriers. 


Collected Bills. | Not collected Bills. | | 
| | Amounts 
paid to the 
Treasury. | 





Number) Amount. Sumber Amount. | 


| 





Francs. 
43,494.05 


| Francs. Francs. | Francs. 
285,591 6,708,960.07 | 137,694 2,788.83.22 | 96,616.26 
1,079,289, 27,438,290.75 | 568,894 | 11,476,006.85 | 433,034.21 | 167,102.65 
| 1,866,683, 48,872,360.27 1,070,699 | 19,801,089.52 | 679,552.99 | 296°823.20 
| 2,671,764 75,612,593.41 (1,545,540 | 31,594,245.55 | 975,344.88) 457,578.50 
| 8,838,047 100,431,366.87 [1,941,494 | 39,790,621.60 | 1,33 510.81 | 651,142.50 





Grand Totals | 9,829,374 259,063,571.37 (5,264,321 | 104,951,696.74 | 3,519,059.15 | 1,617,140.90 





The increase in the number of bills entrusted to the post is 
shown by comparing the results of 1882 with those of 1880, when 
we find the following :— 


1 to 50 francs, an increase of 150 per cent. 

50 to 100 265 

200 247 

300 241 

400 232 

500 225 

500 to 1,000 277 
These results are still more striking when we compare them 
with those that have been obtained in foreign countries. In 1882 
the number of commercial bills entrusted to the post amounted, in 
Germany to 4,085,666, in Belgium to 2,954,232, and in Switzerland 


to 138,000. During the same year this number amounted in 
France to 4,300,344, 

Thus, in less than four years after it came into force, the service 
of the collecting of money by the post has reached in France a 
figure above that of Germany, where it has worked since 1871; of 
Belgium, where it has existed since 1842 ; and of Switzerland, where 
it was created in the year 1875. The average of the bills amounts to 
126 francs in Switzerland, 124 francs in Germany, and 121 francs 
in Belgium ; whilst in France it only amounts to 24 frances. 

These figures prove that we have attained the aim we were 
working for. It was not to compete with bankers, but to satisfy 
special wants, by facilitating the collecting of bills of small 
amounts, which could not be done but at the cost of considerable 
expenses. 

At the same time that we introduced in France the service of 
collecting money, we also wished to extend to this country the 
facilities which the Postal Administrations of foreign countries 
offered for subscribing to newspapers, especially in Germany, 
Switzerland, Holland, Austria, Russia, &c. 

This service is accomplished in certain countries direct by the 
post. Thus, in Germany the subscriber pays to the post the 
amount of the subscription, and a proportional rate of 25 or 124 
per cent., according to whether the newspaper comes out more or 
less often ; the newspapers are then remitted in a lump, without 
wrappers or addresses, to the post offices charged with distributing 
them amongst the subscribers. 

We could not think of imposing on our offices, burdened as 
they are already, such an increase in work and responsibility. 
Indeed, it is not necessary that the post should supersede the Admi- 
nistration of the newspapers to do the service of the subscription. 
What is of consequence to the public is to be able to subscribe to 
different newspapers and periodical publications without having 
to correspond with the publishers. 

We have secured them this advantage by means of the follow- 
ing combination :—All our post offices are open to the service of 
subscribing ; the amounts paid by the depositors are converted into 
post office orders, addressed direct to the publishers. The rate to 
be paid was fixed in the beginning at 3 per cent. by article 9 of 
the law of the 5th April, 1879; it had to be paid over and above 
the amount of the subscription, or to be deducted from the 
payment, according to the conditions accepted by the publishers. 

The new law came into force, in France, on the Ist June, 1879, 
and in Algeria on the Ist August following; its application pro- 
duced very good results. From the Ist June till the 3lst Decem- 
ber of that same year, the number of post office orders for 
subscriptions amounted to 90,654, the amount of those subscrip- 
tions to 1,207,664 frances, the rates paid to 37,410 francs. 

We have thought that it was possible to obtain even more 
satisfactory results, both for the public and the newspapers, by 
lowering the rate paid for each subscription, a rate which was 
relatively high. The law of the 17th July, 1881, has enabled us 
to reduce this rate to 1 per cent., with an addition of a fixed rate 
of 10 centimes for each subscription, whatever the amount might 
be. This fixed rate represented the price of a postcard, which the 
subscriber would at least have had to pay for, should he not have 
been able to make use of our intervention. 

The sacrifice to which the Treasury agreed has rendered the 
remuneration a mere trifle; the chief point is, that there remains 
a sufficient profit to pay for the expenses caused by the service 
of subscribing. This reduction, moreover, has been compensated 
for by the greater facility offered to the public to subscribe to 
newspapers and periodical books of all kinds, concerning agricul- 
ture, commerce, sciences, literature, in one word, all human know- 
ledge. 

The following table shows the results obtained by the service of 
subscribing to newspapers, &c. :— 


Amount of post 


Number of post 
office orders, 


Years. office orders. 


* 37,410.16 
+ 54,758.52 
51,002.59 
53,864.92 
55,403.43 


1879 90,654 
1880 | 186,211 
1881 | 237,869 
1882 257,539 
1883 | 269,178 


1,207 ,664.35 
2,169,792.71 
2,638,267.20 
2,706,605.55 
2,801,318.02 





Totals... 1,041,451 11,523,647.83 252,439.62 


As the service of subscribing to newspapers by means of the 
post was introduced in France, the same as that of collecting 
money, after it had been adopted by neighbouring nations we tried 
of course to extend it to our international relations. 

And we have succeeded in this. 

From the 21st November, 1879, an agreement was made to that 
effect between France and Belgium. 

Similar conventions have since been signed with Denmark 
(19th June, 1880), Italy (9th June, 1880), Norway (29th October, 
1880), Holland (19th March, 1880), Portugal, 28th April, 1880), 
Sweden (30th June, 1880), Switzerland (6th January, 1880). 

These conventions sanction the right of receiving in the French 
post offices subscriptions for newspapers and periodicals published 





* Service opened on the Ist June, 1879. 
+ From the Ist August, 1880, lowering of the rate from 3 to 1 
per cent., plus a fixed rate of 10 centimes per subscription. 
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in the before-mentioned countries, and in the offices of those 
countries subscriptions for the French publications. 

The Government has preoccupied itself to arrange the working 
of those agreements, conformably with the inland rules fixed for 
the service of subscribing by the law of the 7th April, 1879, and 
with the regulations which are at present in force for the service 
of international post office orders. 

According to our inland service, the rate of the commission is 
deducted from the amount of the subscription or charged in 
excess to that price, according to the conditions, made to that 
effect with the publishers. 

This rate for international subscriptions amounts to 3 per cent., 
the same as the rate fixed by the law of the 5th April, 1879. 

e agreements made with foreign administrations reserve 
however, to the contracting parties the right of adopting, without 
having recourse to another diplomatic act, a tariff below this 3 per 
cent. whenever they should think it convenient to do so, and the 
laws which have approved of these conventions, allow us, within 
the stated limits, to introduce those alterations by simple decrees. 

The rate of the commission can never be less than 25 centimes. 
This figure represents the amount of the postage of the letter, 
which the subscriber, when once the request has been received in 
a post office, can dispense with. In the relations with Switzer- 
land, this minimum is exceptionally fixed at 50 centimes. 

The rate received is equally divided between the office of origin 
and the office of destination. This equality of division is, more- 
over, in keeping with the regulations’ relating to foreign post 
office orders. 

To sum up we have succeeded in maintaining in all the conven- 
tions concluded with foreign administrations the regulations in 
force for our inland service of subscribing. We have even 
succeeded in making them prevail in the relations with certain 
countries, such as Belgium and Switzerland, where this service is 
organised according to different principles. 

Finally, we have the satisfaction of having contributed to the 
establishment of this service, which did not yet exist in Portugal ; 
it is, indeed, only after having concluded the convention with 
France, that Portugal has established the service of subscribing 
through the medium of the post, in its inland service. 

(To be continued.) 








REVIEW. 


Exercises in Electrical and Magnetic Measurement. By 
R. E. Day, M.A. New Edition. London : Long- 
mans, Green & Co. 


In the new edition of his work Mr. Day has 
effected several improvements which have greatly 
added to its utility. Books of the kind are much 
wanted, and there is plenty of scope for them. The 
author has thoroughly recognised that “ numerical 
exercises are necessary in the study of the experimental 
sciences, both as giving practice in the application of 
the various theories, and as affording tests of ability to 
comprehend, as well as to apply, that which has been 
learned,” and he states that this is now “ universally 
admitted.” That it ought to be so we quite agree ; but 
we greatly doubt whether it is. Teachers, for some 
occult reason, cannot, as a very general rule, recognise 
the fact that what is quite clear to themselves is not 
necessarily clear to others, and that algebraical symbols, 
unless explained by the help of numerals, but very 
slowly convey their true significance to the brains of 
many workers. As Mr. Day most truly points out, “a 
thorough grasp and realisation of the meaning of a 
formula in physics can scarcely be acquired from 
lectures, or from seeing it in the form of algebraical 
symbols in a text-book, whereas the working out by 
the student himself of its application to a single con- 
crete case is often sufficient to make him feel confi- 
dence in using it, and to give precision to ideas which 
would otherwise remain floating in his mind ina vague 
and comparatively useless form.” The book, as might 
be inferred, consists of a collection of questions on 
electrical matters with their answers. These questions 
are most judiciously chosen, and their solution is given 
in a way which will gladden the heart of many a 
student. Amongst other examples, we have a straight- 
forward working out of that mysterious number, ‘175 ; 
namely, the “ horizontal intensity of the earth’s mag- 
netism,” a number which has puzzled many learners, 
and for which the latter have sought in vain for an 
explanation in the existing text-books of science. 
Altogether, we consider that Mr. Day has done a most 


distinct service in bringing out “ Exercises in Elec- 
trical and Magnetic Measurements,” and we heartily 
recommend all students in electrical science to purchase 
a copy of the same. 








THE ELECTRIC LIGHTING ACT. 
DEPUTATION TO THE PRESIDENT OF THE BOARD OF TRADE. 


On Thursday afternoon an influential deputation of directors of 
electric lighting companies and others prominently connected 
with electric lighting, attended upon the President of the Board 
of Trade (the Right Hon. Joseph Chamberlain), at 7, Whitehall 
Gardens, with the purpose of pointing out the difficulties of work- 
ing under the Electric Lighting Act. Amongst these were Lord 
Thurlow, Lord Anson, Sir Frederick Bramwell, Sir Daniel 
Cooper, Dr. Farquharson, M.P., Messrs. J. S. Forbes, R. Ham- 
mond, J. S. Sellon, R. E. Crompton, E. Woods, A. Saumarez, J. B. 
Braithwaite, jun., J. Irving Courtenay, P. Cremien-Javal, D. H. 
Cothill, F. Wynne, S. F. Page, E. Garcke, G. Offor, A. Renshaw, 
Herbert Gibbs, J. Dixon Gibbs, and Conrad Cooke. 

The following is amemorandum of the objects desired by the 
deputation :—1. In the opinion of the deputation the rights given to 
the local authorities to purchase compulsorily electric lighting 
undertakings within their districts upon the terms set forth in sec- 
tion 27 of the Electric Lighting Act are such as prohibit any supply 
of electric light to the public ; and such clause should be repealed. 
2. In the Provisional Orders granted by the Board of Trade under 
the Act, the provisions as to the compulsory laying down of mains 
should be omitted ; and the undertakers should have full power 
to decide as to the position and extent of the mains to be laid down 
by them ; the right to compel the undertakers to supply them with 
the electric light should be confined to consumers willing to take 
a minimum supply per annum. 3. The undertakers should be 
permitted to supply otherwise than by meter, and in such cases 
the purposes to which electricity is applied by the consumers 
should be matter for agreement between them and the under- 
takers. 

Lord Thurlow having introduced the deputation, 

Sir Frederick Bramwell said he felt the subject was a very 
important one and he should have liked to dilate upon it some- 
what, but as Mr. Chamberlain had intimated his desire that the 
proceedings should be brief, he would endeavour to comply. He 
was there as a shareholder in the Edison and Swan Company, and 
therefore had a direct interest in the matter; and moreover he 
was consulted by many parties at the time the Bill was passing 
through Committee, and he was asked to give evidence 
of his views to the Committee. He took a great interest 
in the passage of the Bill then, and had taken great interest in 
the working, or non-working, of the Act since. The subject was 
undoubtedly one of the most important, relating to an illuminant 
now well known by its application to steamboats, private installa- 
tions, and theatrical installations, and it must be confessed that 
wherever the electric light—the glow-light—was used it had 
given the greatest satisfaction; it had only to be tested 
to be appreciated, and it was desirable, for various reasons, 
that it should not be out of the reach of those who wished 
to have it. On sanitary grounds, in regard to the diminu- 
tion of heat, the non-vitiation of the air; on the grounds 
of the preservation of pictures, books, and furniture, cleanliness 
of walls and ceilings, it was highly desirable ; and being so, many 
people would be willing to pay for it if it could be supplied to 
them. It could be obtained, no doubt, by independent installa- 
tions—was so obtained, in tact; but there were many objections 
to that, and most people would prefer to have it as gas and water 
were supplied. It had been agreed, during the last 50 years at all 
events, that the material progress of the world was dependent 
upon the application of science, and he did not know a more 
meritorious application of science than that of electric lighting. 
It was only a few years ago that it was said to be impossible to 
divide the electric light and to use any number of lamps; but now 
lamps were put in at the will of the person using them, and they 
were perfectly under control. At present, unhappily, there 
was a great depression of trade, and a considerable want 
of employment among the working classes; and but for 
the restrictions imposed upon it this industry would prove 
a new means for the outlay of capital, and orders would be 
given to the factories now in want of them. Another point 
was our coal supply, which ought to be husbanded. A dynamo 
would give the same amount of light for about one-third or one- 
fourth the quantity of coal required for the ordinary illuminant, 
gas ; thisapplied tothe glow-lamps, but when the arc light was used, 
only one-twentieth the amount required for gas was needed. Up 
to 1882, many persons had hoped that there would be avery rapid 
development of this mode of lighting for public purposes. He 
himself had entertained that hope, and became a shareholder to 
the extent of £5,000 in the Edison Company. Whenhe learnt the 
provisions of the Bill, however, he knew that it was calculated to 
defeat the objects of those who had the electric light in hand. 
He stated his views to the Committee, and did his best to have the 
conditions of the Bill altered, but without much success. In 
spite of the difficulty of getting capital to go into new 
undertakings, he believed there was a sufficient number of 
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men willing to embark their capital, and to urge the thing 
somewhat; even if it were without immediate profit, still, 
to be the pioneers of this mode of lighting, they would have 
gone on, and the matter would have been fairly tested, but for 
this Act. As it was, he thought he was right in saying that those 
hopes had been entirely disappointed, and that there was now no 
provision in England—practically none, if not absolutely so—for 
the distribution of the light to private consumers from a central 
source of supply. The effect of section 27 was, that at the ex- 
piration of 21 years the local authority would have the option of 
compulsory purchase of the undertaking, for which it was not 
to pay anything “in respect of compulsory purchase or of good- 
will, or of any profits which may or might have been, or be made, 
from the undertaking, or of any similar considerations.” But they 
were to pay “the then value of all lands, buildings, works, mate- 
rials and plant of such undertakers.” Upon that the utmost life 
given to electric light undertakings was 21 years, the earlier 
years of which period had been passed in strenuous efforts 
to get the electric light taken up to such an extent as 
to pay working expenses. It seemed to him impossible 
to induce capital to come into these undertakings, if at 
the end of those years, if the thing were a success, the 
localauthority would come in and reapall the benefit; they might be 
sure that if it did not pay they would not come in. It was 
inevitable in an industry of this kind that during those years 
there would be need to replace the earlier plant put down by 
other and newer plant. This, he submitted was a fair charge to 
come upon capital. Supposing that at the end of ten years a 
need arose for new capital, and an opportunity for earning a 
dividend upon it, the prospect of the compulsory sale of the 
concern upon the terms of the Act at the end of eleven years 
would prevent anyone from subscribing, and a promising enter- 
prise would be strangled for want of capital. Under the con- 
ditions of the Act, all persons in the district lighted were entitled 
to call upon the company to give a supply ; it was true they were 
bound to guarantee for three years a certain return, but still this 
would insist upon the undertakers’ finding new plant at the time 
the requisition was made. This might have to be found at any 
time ; and under these circumstances noone would embark capital. 
It appeared to him that the clause was absolutely prohibi- 
tory of getting capital invested in this kind of undertaking. 
He asked, was it not desirable that the public should 
have the power to obtain the illuminant in houses in some 
such way as gas was obtained? And by the simple admission of 
two terminals into a house this could be dune. Was it not desir- 
able that there should be competition upon fair terms with the 
gas companies? He would ask, too, whether it was right that 
electric lighting companies should be weighted with restrictions 
which were never imposed upon the companies with which they 
had to compete. He trusted that on consideration the President 
of the Board of Trade would see his way to repeal so much of the 
Act as was embraced in Section 27. 

Mr. Chamberlain said he had had correspondence with some of 
the companies, who in their communications had not asked for an 
absolute repeal of the clause, but for a modification of it, which 
was quite a different thing; and he wished to know whether Sir 
—" Bramwell spoke for all present in asking for an absolute 
repeal. 

Sir Frederick Bramwell said it might be that there had been 
persons who did not expect to get a repeal; but he was quite sure 
that those who had asked for the modification would be only too 
glad to have a repeal. 

Mr. J. S. Forbes, Mr. R. E. Crompton, and Mr. R. Hammond, 
spoke in support of the arguments adduced by Sir Frederick 
Bramwell, the hardships in connection with the requirements of 
the Provisional Orders regarding the laying of mains and the 
constant and compulsory supply of light being also dealt with. 

Mr. Chamberlain, in reply, observed that he must say at once 
that they were so far agreed that the Board of Trade was as 
anxious as they could possibly be for the development of this 
important enterprise. He recognised the truth of what Sir 
Frederick Bramwell had said on that part of the question, and if 
there was anything in the legislation of the past two years which 
unduly and unnecessarily interfered with its development he 
would be most happy to hear how it could be amended. He 
understood their views to be that the small progress made was 
entirely due to that legislation. He did not want to enter 
upon contentious subjects, but must express his opinion that it 
was due, in a great measure, to the great haste on the part of 
companies which had been more or less financial speculations. A 
few years ago these companies came to Parliament and proposed, 
practically, to parcel out the whole country among them, at a 
time when, according to the statements made that day, they knew 
so little of the matter that what they purchased for £2,000 even- 
tually was discovered not to be worth more than £200; and when 
generally the whole matter was in an empirical condition, 
which could not form the basis of a really sound commercial 
enterprise. Under such circumstances it certainly seemed to him 
that it was the duty of Parliament to prevent the appropriation 
of this great business by companies which were not really pre- 
pared to deal with it in a practical way. As they knew, a Com- 
mittee of the House of Commons was appointed for the purpose 
of considering the whole matter. That committee was generally 
admitted to be a very able and impartial committee; it came 
to a practically unanimous conclusion, and the Act now com- 
plained of was the result of its deliberations ; the Act was some- 
what amended in the House of Lords, to the extent of substituting 
21 years for 15 before the right of purchase arose. The intention 


of the committee undoubtedly was to prevent the creation of those 
vast monopolies which in the case of gas and water had sprung 
up in a way that was felt to be inconsistent with the true advan- 
tage of the community; at the same time the object was not 
unnecessarily to interfere with the progress of the industry. 
Sir Frederick Bramwell had omitted to mention that gas 
was under very considerable limitations ; although no attempt 
was made to prevent the monopoly, there was an attempt 
made to limit it in regard to dividends ; the object was the same, 
though obtained by different means. Several speakers had said 
there was no similar cases of restrictions to those applying to 
electric light ; but that was a mistake. It was precisely the same 
in the case of the tramways, for, with the same view, in the Tram- 
ways Act a clause was inserted which enabled local authorities to 
purchase at the end of 21 years. He would admit at once, that 
in regard to methods and details there were matters fairly 
open to consideration. He should say that the object of the 27th 
clause was that while the community might be enabled to 
resume the monopoly at any moment after 21 vears, itcould only do 
so on terms which should, at all events, fairly recoup the under- 
takers for all legitimate outlay. It might be, however, that the 
terms did not carry out the object. If that were so, all he could 
say was that if they would be good enough to draw up such a 
modification of the clauses as would, in their opinion, satisfy those 
who would require to work under the Act, he would give it 
consideration. He might say that he could not give any 
support whatever to a proposal that the whole of the 
clause should be repealed. He did not think that the local 
authorities of the country would assent to any proposal of that 
kind, and he could not think that Parliament, which was hostile 
to these great monopolies, would allow a new one to spring up in 
the case of the electric light unguarded and unlimited by condi- 
tions of that kind. In regard to minor matters, he admitted there 
were subjects for further consideration, and he would be 
very glad to have any proposals from them. A concession, he 
considered, was a practical monopoly, and must carry with it 
corresponding obligations; these might be a little too stringent 
in this case, and if so, he would be glad to know the exact 
measure in which they would have them modified. He thought 
these obligations were somewhat misunderstood, both in regard 
to the questions of compulsory and of constant supply ; he did not 
understand in the latter case that the obligation was absolute. 
He understood that if the constant supply were not given, the 
undertakers might be liable to a fine, but it would be open to 
them to show the reason why they had been unable to comply 
with the obligation to give a constant supply, and in that case 
the fine would be released, or would’ be purely nominal. He 
agreed entirely with the last point urged, that greater power 
should be given to local authorities ; he did not like such a burden 
of duties cast upon him, and thought that a modified form of 
howe rule on the part of the local authorities would act bene- 
ficially. The practical conclusion of the whole matter was this— 
that he could not give them any hope that he would himself 
favour a proposal for the absolute repeal of the 27th clause, 
but he would give his best consideration to any proposals they 
might make, in the form of clauses, for the modification of that 
clause, or any other provisions they thought necessary. 

Sir Daniel Cooper having expressed thanks for the promises of 
consideration given by the President of the Board of Trade, the 
deputation withdrew. 








NOTES. 


Electric Lighting.—It is contemplated, we under- 
stand, to make another experiment in electric lighting 
at the Mansion House during the term of office of the 
new Lord Mayor, Mr. Alderman Nottage. 


The Commissioners have rejected the high-light pro- 
jecting system with which the Brush Swan Electric 
Light Company, of Washington, U. 8. A., had for 45 
days lighted the principal thoroughfare of the city 
experimentally, and gas has been re-installed. 


The Central Marine Engineering Works of West 
Hartlepool having purchased from Messrs. Gray and 
Gladstone of the same town their Brush 16-light 
apparatus, have entrusted the erection of it to the 
Hammond Electric Light and Power Supply Company, 
Limited. 


For several years the Director of Telegraphs at 
Haugesund (Norway), Herr A. Reitan, has been making 
experiments for the purpose of solving the problem 
whether fish seek places in the sea which are artificially 
illuminated. In order, however, states Nature, to make 
experiments on a larger scale than hitherto, and if 
possible to demonstrate the value of such illuminations 
at great fisheries, he has received some specially-con- 
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structed electric lamps from Brussels, with which he 
will continue his experiments during the autumn. 


Judging from their contracts made for street lighting 
in several cities of Canada, the electric light companies, 
says the St. John N. B. Telegraph, are acting on the 
principle of getting what they can for the work. 
Winnipeg has a contract for electric lighting under 
which it pays about $1.25 per lamp per night for thirty 
nights. Toronto, for lighting a portion of its streets, 
pays about half as much per lamp. Ottawa has made 
an agreement on much more favourable conditions for 
lighting the streets of the entire city at 22 cents per 
lamp per night. In the latter case it isto be remarked 
that abundant water power is to be credited, in part at 
least, with the low rate. Still the difference is so great 
as to leave a doubt in the minds of the public as to 
what is the actual cost to the producers of electric 
lighting. The difference between the extremes is much 
greater than in gas. The one hopeful symptom to 
consumers is that the latest contract, that of Ottawa, 
shows by far the cheapest rate. 


The new first-class ironclad, the Ruggiero di Lauria, 
of the Italian navy, has been provided with a 
complete electric light installation, comprising arc 
regulators and incandescent lamps furnished with the 
Mangin projectors. The dynamos were made at the 
Government workshops at Spezzia, where all the 
electrical machinery for the Government is constructed. 


The French Edison Company has lately put down 
plant for lighting the Cosmydor Soap Works, at Le- 
vallois-Perrett, a suburb of Paris, with 50 A lamps ; the 
works of the French Linoleum Company, at Olry, with 
100 A lamps ; the Hyat and Ward celluloid factory at 
Monville, near Rouen, with 100 lamps; the Grande 
Chartreuse Distillery ; the Montgolfier Paper Mills ; 
the Lemaire-Dellis Spinning Mills ; and the Bucharest 
Theatre, with 1,500 Edison incandescent lamps. This 
installation has been ordered by the Bucharest Gas 
Company, to which the work was intrusted ; while the 
Lemaire-Dellis Spinning Mills, which were totally des- 
troyed by fire due to gas, have been re-erected without 
any provision for that illuminant. Besides their own 
installation, the proprietors have put down plant for 
maintaining 500 incandescent lamps for their neigh- 
bours. The Edison Company is now making small 
dynamos for running 20 6-candle lamps. In the instal- 
lation lately put down by this company for Hachette’s 
publishing house in Paris, the three dynamos (one for 
200 lamps and two for 60 lamps each) are arranged so 
that they can supply current to each other’s circuit in 
case of breakdown in one of them. 


It is said that the Vienna Municipality wishes to 
adopt the electric light at the new Rath-haus, but that 
the conditions are such that they prevent any electri- 
cian from tendering for the installation. 


Mr. Jamieson’s paper on “ Electric Lighting for 
Steamships,” read at the Institution of Civil Engineers 
on the 7th inst., was the subject of discussion at that 
Institution last Tesday evening, and will be still further 
considered at the next meeting, to take place on Tues- 
day, the 25th inst. 


On Wednesday Messrs. John Elder & Co. launched 
from their shipbuilding yard, at Fairfield, Govan, a 
steel screw-steamer for the New Zealand Shipping 
Company, Limited, of London. The vessel is intended 
for the direct service from London to New Zealand. 
This steamer is a sister ship to the ss. Kaikowa, 
launched by Messrs. Elder on the 8th September last. 
The saloons, entrances, corridors, ladies’ room, smoking 
room, card room, state rooms, engine and boiler rooms 
are all fitted throughout with incandescent electric 
lamps. 





Telephonic.—We are officially informed that the 
long-pending dispute being the National Telephone 
Company, Limited, and Messrs. D. and G. Graham has 
now been amicably settled. Arrangements have also 
been made whereby the telephone company now 


executes all the work in the Glasgow district for 
which Messrs. D. and G. Graham have hitherto been 
the contractors ; and in consequence the company has 
now the whole of their construction and maintenance 
work under its own control throughout all the territory 
it occupies. 





The Telephone for Divers.—In raising the vessel La 
Provence, which sank in the Bosphorus, the telephone 
was added to the diver’s dress, thus greatly facilitating 
the communications. One of the glasses of the helmet 
is replaced by a copper plate, in which a telephone is 
inserted, so that the diver has only to turn his head 
slightly in order .9 receive his instructions and report 
what he sees. Besides, in case of danger or accident, 
lives may now be saved which would otherwise have 
been sacrificed. 





Telephone Extension in Scotland.—The National 
Telephone Company, Limited, of Glasgow, has opened 
up communication between Glasgow and Paisley, 
Greenock, and Edinburgh, and intends to at once ex- 
tend its system to Hamilton, Coatbridge, Dumbarton, 
Falkirk, Grangemouth, and Bo’ness. Very shortly 
subscribers will be able to receive telegrams from and 
transmit them to the post office department. Another 
excellent innovation will be the liberty that is shortly 
to be given to non-subscribers to use the telephone in 
Glasgow, both to subscribers in the city and to those 
in the outlying towns. A small fee will be charged 
for this. 





The Utility of the Telephone,—In Paisley last week 
the telephone was twice in requisition for calling the 
fire brigade. In one instance the brigade was noti- 
fied by telephone of a fire, and arrived on the 
scene two minutes later. It was also largely due to 
the telephone that the fire at Coats’s dye works did 
not assume larger proportions. The brigade was called 
by the local telephone exchange, and arrived at the 
works seven minutes afterwards. 





The Proposed Telephonic Exchange in Perth.—Last 
week a meeting of merchants and others interested in 
the introduction of a telephonic exchange in Perth was 
held in the Guild Hall to hear the report of the com- 
mittee appointed, and to take such action thereinas might 
be deemed advisable. The proceedings were conducted 
in private, but we understand that statements were 
submitted by both companies, and were read to the 
meeting by Lord Provost Martin. After discussion, 
ex-Bailie M‘Kenzie moved that, having considered the 
advantages especially conferred by the National Tele- 
phone Company, the meeting agree to recommend that 
company alone for the acceptance of the citizens of 
Perth to form a telephonic exchange, and the motion 
was carried by a majority of 12 to 10. The committee 
was re-appointed to see the agreement with the National 
Company legally ratified. We understand that the 
National Telephone Company is prepared to admit 
subscribers to the Perth Exchange on a payment of 
£7 10s: per annum up till February Ist, and that the 
subscription for those who join after that date will be 
£10. The subscription for the trunk wire between 
Perth and Dundee will be £710s. The agreement will 
be binding for seven years. 





United Telephone Company, Limited.—This com- 
pany is promoting a Bill applying for various powers 
in extension of those it already possesses. Briefly, the 
objects sought are :—Powers to carry wires for tele- 
phonic communication over, along, or across any high- 
ways, streets, footpaths, or other public places, and any 
houses or lands within 100 miles of the General Post 
Office ; powers to vestries and other public bodies and 
companies to enter into agreements for facilitating 
telephonic communication ; powers to break up streets, 
erect posts on, and lay or carry wires for telephonic 
communication under or over any land, house, street, 
or other place within the limits aforesaid ; powers of 
supervision to Board of Trade, or other public authority ; 
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if so determined, to dissolve the company and to in- 
corporate the shareholders of the dissolved company 
with other and extended powers; to authorise the 
granting of licenses, and for other purposes ; incor- 
poration and amendment of Acts. 





Telephone Litigation in America,—The Examiners 
in Chief of the Patent Office, Washington, in the cele- 
brated telephonic interference patent case, have sus- 
tained the decision of the Examiner of Interferences 
in favour of Bell, which will be found in the REVIEW 
of August llth, 1883, as to issues A, B, C, E, F,I, J, 
and L, and have reversed the decision so far as it 
applied to issue “G” (which involves the principal 
feature of the telephone), which was awarded to 
McDonough, and which the Examiners in Chief have 
decided in Bell’s favour. The Examiners have also 
rendered their decision in the matter of Voelker v 
Gray et al., a patent interference case involving the 
invention of the speaking telephone. Of the fourteen 
original parties there remain now only six, viz., Wm. 
L. Voelker (two applications), Thos. A. Edison (five 
applications), Elisha Gray (four applications), John H. 
Irwin, James W. McDonough (one application each), 
and Alexander Graham Bell (two patents). The 
Examiner of Interferences had awarded priority of 
invention to Bell in cases A, B, C, E, F, I, J, and L, 
and in cases “D” and “No. 1” to Edison, and in case 
“G” to McDonough. Case “G” is an application for 
“a telephonic receiver consisting of the combination 
in an electric circuit of a magnet and a diaphragm 
supported and arranged in close proximity thereto, 
whereby sounds thrown upon the line may be repro- 
duced accurately as to pitch and quality.” 





Bell and Drawbaugh.—Mr. Henry C. Andrews, the 
attorney for Drawbaugh’s syndicate, writes to the New 
York Mail and Express of the 10th inst., as follows :— 
In an editorial in your issue of yesterday, headed, 
“The Late Telephone Decision,” it is stated that “ it is 
generally known that in the latest litigation Alexander 
Graham Bell was awarded priority on all of the essen- 
tial points as against one Daniel Drawbaugh.” Then 
follow certain statements of alleged “evidence” in 
regard to Drawbaugh, apparently taken from an article 
in the last number of an electrical journal, published 
in the Bell interest, and edited by the expert of that 
company. There has been no decision in the Patent 
Office in favour of Bell against Drawbaugh. There is 
no decision pending there as between those parties. 
No evidence has been taken in any controversy in the 
Patent Office as between Bell and Drawbaugh. A deci- 
sion was recently rendered by the Board of Examiners 
in Chief in the interference case of Voelkner v. Gray, 
in which the parties claimant were Voelkner, Gray, 
Edison, Irwin, McDonough, and Bell. In this matter 
Bell was declared to be prior to all these mentioned, 
but Drawbaugh was not a party to this proceeding. 
The only decision that has ever been rendered by any 
court or tribunal on the merits of the issues between 
Bell and Drawbaugh was by three judges sitting at a 
circuit court of the United States in a suit and motion 
for an injunction brought by the Bell Company against 
the Overland Telephone Company, in which the in- 
junction asked by the Bell Company was refused on the 
strength of the Drawbaugh evidence. All the issues 
between Bell and Drawbaugh were argued at length at 
the last October term of the U.S. Circuit Court in this 
circuit, where a decision is still pending, and as this 
will be the best answer to the misstatements of facts 
and evidence so industriously circulated by the Bell 
Company for purposes best known to itself, Mr. Draw- 
baugh can afford to await with complacency a vindica- 
tion of himself and friends at the hands of the court. 





The Mackay-Bennett Cables.—We observe that a 
company has been organised to lay a cable from Brazil 
to New Orleans, via St. Thomas, to cost $3,000,000, 
which will work in connection with the Mackay- 
Bennett cables. 


Cable between Nova Scotia and Sable Island,—The 
Dominion Government will place the sum of $140,000 
in the estimate during the coming session of Parlia- 
ment to defray the expense of laying a cable between 
Nova Scotia and Sable Island. Owing to the rocky 
nature of the bottom over which the cable will run, 
states the New York Electrical World, it will be neces- 
sary to lay a shore end type the whole distance, which 
will cost three times as much as an ordinary ocean cable. 


The Telegraph in Canada.—The report of the Public 
Works Department points out that Canada possesses 
greater telegraph facilities than either the United 
States or any European country. The number of 
offices in Canada is 2,259, or one to every 1,914 of 
population, while in Switzerland the proportion is one 
to 2,500 ; in the United States, one to every 3,700; in 
Germany, one to every 4,300; in France, one to every 
6,231 ; and in Great Britain one to every 6,508. 


Telegraph Revenue,—The receipts from April Ist 
to November 15th, 1884, amounted to £1,150,000; from 
April Ist to November 17th, 1883, the receipts were 
£1,145,000. 


Telegraph Wires and Owners’ Rights.—The tribunals 
of Philadelphia have decided that the proprietor of a 
house has the right to cut telegraph wires which have 
been placed above his house without his consent pre- 
viously obtained, 





Telegraph Materials Wanted,—The Cheshire Lines 
Committee are prepared to receive tenders for the 
supply, during the year 1885, of telegraph materials, 
instruments, &c. 


Electrical Car at Philadelphia.—Upon the last day 
of the Exhibition at Philadelphia an experimental 
electrical street car was run upon Thirty-second Street 
for the first time. This car is the invention of Mr. W. 
W. Griscom. The current is carried by a third or 
middle rail,and the method of connection is by brushes 
rubbing along the rail. The motor of this street car is 
a 15 horse-power Griscom motor, differing, however, 
from the other Griscom motors in using an armature 
composed of a modified Gramme ring instead of 
Siemens’ armature. The current is derived from the 
Weston incandescent lamp dynamo machine. The test 
was very successful, the machine starting, stopping, 
and reversing easily. 


Electrical Nomenclature,—A mong the speakers, says 
the Mechanical World, at the National Conference of 
Electricians in Philadelphia, was a most prominent 
English electrician who instructed his audience in this 
wise :—“ In a sperm candle, for one candle light we 


expend 97 watts . . with gas, for every candle 
given out 62 watts were consumed.” It says much for 
the politeness of our cousins that they suppressed their 
smiles. Evidently the speaker has a most confused 
idea of the “ Watt,” which apparently may be expended 
or consumed like gunpowder, and yet the Watt is a 
nnit with which he should be as familiar as with the 
inch or pound. It is time to protest, as we have done 
over and over again, against the absurd practice into 
which electricians have fallen, of disgracing their 
departed superiors by fastening their surnames to 
quantities for which descriptive names could easily be 
found. Why should not chemists adopt the same 
practice if it possessed a single argument in its favour, 
or why should not mechanics call the foot-pound a 
Tredgold, the pound-degree a Whitworth, or the unit 
of pressure and area a Stephenson? This is precisely 
what the electricians have done, and some of their 
statements read just asabsurdly as would “one hundred 
Stephensons will burst the boiler ;” or, “if we oxidise 
a Roscoe we produce a Cavendish ;” or “a vessel of 
Smithic capacity will hold one thousand Joneses.” 
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The Proposed Electric Tramway from Bessbrook to 
Newry.—We read in the Mechanical World that the 
permanent works in connection with the construction 
of this line of tramway are being pushed on with great 
energy by the promoters (the Bessbrook Spinning Com- 
pany). The extensive buildings at Millvale in which 
the turbine and the dynamos will be placed are nearly 
finished. Large masses of granite, some of which 
weigh six tons, are lying close to the building, and 
some are already laid in the floor of the shed and at 
the bottom of the mill-race. The turbine water wheel, 
86-horse power, has just arrived from the works of the 
makers, M‘Adams, of Belfast, and the electrical 
machinery is expected in a few days. 





The “Great Eastern.”—As we recently stated, the 
Great Eastern is to be sent to the New Orleans Exhibi- 
tion. She will leave Milford Haven about the 29th 
inst., and will be moored alongside the exhibition 
grounds as an exhibit and floating hotel, until May 
next. Goods forwarded by the Great Eastern will be 
allowed to remain on board until sold, without extra 
charge. The ship will be extensively lighted with arc 
and incandescence lights. 


The Glasgow Fire Alarms,—An extraordinary scene 
was witnessed in Glasgow, last Saturday afternoon, at 
a fire which broke out in the Colosseum. On observ- 
ing the outbreak the electric fire alarm, close at hand, 
was used without effect, and the fire brigade had to be 
summoned from the Southern Police Station. After a 
delay of about 20 minutes the brigade appeared, and 
was received with hoots and hisses from a large and 
excited crowd, ignorant of the cause of the delay. It 
appears that on the previous Monday the apparatus had 
been examined by the firemaster and found to be in 
good order, but one-third of the alarms were found to 
be faulty. 

At the Town Council meeting on Monday, it was 
stated that the person who had got the testing of the 
fire alarms for the current year was only appointed at 
the last meeting, and that he had reported several of 
the alarms “considerably out of gear.” One member 
said: “In the Council it was constantly being forced 
upon them that they must take the lowest offer for 
these things, and the result of that was that they could 
not get the attention that they ought to receive.” 





Legal.—In the Court of Session, Edinburgh, on the 
12th inst., the case of Muir v. Stockman was heard. 
William Campbell Muir, of Inistrynich House, Argyll- 
shire, contracted with B. 8. Stockman, C.E., Poet’s 
Corner, London, to fit up an installation of electric 
light at Inistrynich. The electric lighting proved a 
failure, and in this action Mr. Muir sought to recover 
£58 16s. as board and lodging for defender and his son 
during their stay at pursuer’s house. Lord Fraser 
assoilzied defender from this conclusion. Whilst the 
work was going on defender had the assistance of a 
plumber named Brydon, and pursuer sought to recover 
the sum of £28 as the value of work done by him, and 
for which pursuer had paid, with the exception of the 
sum of £3 10s. 2d. This claim was also disallowed ; 
whilst a claim for £100 in respect of damages done by 
defender to the electric cable was reduced to £15. 
For these two sums of £15 and £3 10s. 2d. his Lord- 
ship decerned against defender, and found neither 
party entitled to expenses. 





The Society of Telegraph Engineers and Electri- 
cians, — Through the courtesy of the Eastern and 
the Eastern Extension Telegraph Companies, the fact 
of Mr. Edward Davy’s election as an honorary membér 
of the Society of Telegraph Engineers and Electricians 
was communicated to him by wire, and we understand 
that by the same means Mr. Davy (from Australia) has 
been able to express to the Society his high appreciation 
of the honour thus conferred upon him, 


Electrical Patents,—In last Saturday’s list of pub- 
lished specifications issued by the Patent Office, we 
were surprised by the absence of any patent relating to 
electrical matters. This, of late years, has been of most 
rare occurrence. 





The Lite of Incandescence Lamps,—We have been 
informed that it is believed in certain quarters that the 
lamps to which we referred in our leading article of 
November Ist as having been rapidly destroyed even 
when worked below the normal E. M. F., are those of 
Messrs. Woodhouse and Rawson. This, however, is not 
correct, the lamps being of quite another manufacture. 





Society of Arts.—Among the papers to be read during 
the ensuing session of the Society, is one by Mr. W. H. 
Preece, F.R.S., on “Electric lighting in America.” 
The third course of Cantor Lectures will be by Prof. 
George Forbes on “The Distribution of Electricity.” 





More Units.—Says the Mechanical World :—* Prof. 
Sylvanus Thompson is the last in the field with the 
‘gauss’ which isthe unit of measure of the intensity of 
a magnetic field. The working electrician has quite 
enough to exasperate him at present, without being 
driven absolutely mad by having to answer how many 
gausses his field magnets develop, how many watts his 
dynamo yields, what is the faradic capacity of his 
leads, what their conductivity in mhos, how many 
coulombs his accumulator holds, and other equally 
sensible enquiries. We wonder with all their ingenuity 
how it is that the class-room electricians have not found 
that anew unit of light duration is essential to their 
happiness.” 





Lecture,—Last Monday week Mr. Reckenzaun gave 
a lecture, with experiments, at College Chapel, Stepney, 
“On the Application of Electricity as a Motive 
Power.” He gave a short history of electro motors, 


the principles involved in their construction; ex- 


plained the first practical installation for the trans- 
mission of power at the Vienna Exhibition of 1873, by 
Fontaine and Gramme; the small electric railway at 
the Berlin Exhibition, by Siemens, in 1879; those of 
Lichterfeld and Paris in 1881 ; and the applications of 
electricity to hoisting machines, citing almost every 
example of which published data was available. He 
went on with a short sketch of Prof. Jenkin’s system 
of telpherage, and proceeded with the most recent 
examples—the electric railways of Messrs. Siemens at 
Portrush, Magnus Volk’s at Brighton, and Holroyd 
Smith’s at Halifax. Electric launches for pleasure and 
war purposes formed part of the subject, and in con- 
clusion the lecturer dwelt upon a system of the distri- 
bution of motive power by electricity in densely 
populated industrial centres, where workmen have to 
carry on their trade in their own homes, where steam 
power and even gas engines are beyond their reach, in 
places where a small amount of mechanical power 
would prove of immense value to operatives if it 
could be supplied at a few pence per horse-power hour. 





Electrical Railways.—We note that the promoters of 
the Charing Cross and Waterloo Electric Railway, which 
was sanctioned by Parliament in 1882 for the purpose 
of constructing an electric railway from Waterloo 
Station, passing under the River Thames to Northumber- 
land Avenue, have decided to abandon the authorised 
railway, and to dissolve the Company. 





Transmission of Power.—The Creil experiments (for 
which a sum of £20,000 has been set apart) for the 
transmission of 100 horse power jthrough an electric 
conductor, have been deferred, in order to permit of 
every possible precaution being taken to ensure 
success. Those concerned in the installation have con- 
= to accept only the bare reimbursement for their 
outlay. 
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Electrical Engineering.—The subject of the lecture 
with which Professor Fleeming Jenkin opened his 
class at the Edinburgh University was “ Electrical 
Engineering.” He said it seemed to him that electrical 
engineering at the present day was only in the position 
in which railway engineering might be said to have 
been shortly after the opening of the first railway by 
Stephenson. Looking back over the last 16 years, they 
could not observe any great advance in telegraphy, 
though, at the same time, that period had witnessed 
the introduction of the telephone—in regard to which, 
he might remark, England had been immensely ham- 
pered by legislation. In electrical engineering, how- 
ever, much greater advance had been made by the 
discoveries of Graham Bell and Edison, and also by 
the development of what was called the “dynamo” 
machine. Having traced the gradual development of 
the “ dynamo ”—pointing out in passing the part which 
the Italian Pacinotti played in that development, toge- 
ther with Gramme—and having also commented on the 
improvements which had been effected in the con- 
struction of electric lamps, the lecturer went on to 
speak of the transmission of electric energy, and of the 
conversion of the electric current into mechanical 
power. There was, he said, practically no limit to the 
distance to which electric power could be transmitted, 
and the divisibility of that power was calculated to 
make very great revolutions in engineering practice. 
If any great loss of power were involved in that trans- 
mission, it would, of course, form a serious drawback ; 
but, as a matter of fact, there was not necessarily any 
great loss of power. Still, these advances had not been 
due to men of Science so much as to men of commerce. 
There had not been one single principle of any im- 
portance discovered since the days of Faraday ; and he 
would make bold to say that there were not likely to 
be any important discoveries hereafter. Theories would 
be perfected, but the enormous advances made in its 
early years could not be repeated. At this moment the 
science of electricity might, perhaps, be considered as 
one of the most, if not the most, exact that we had, 
owing to the accuracy with which its propositions 
admitted of being measured. The electric light was 
popularly looked upon as a failure ; but what was the 
cause of this? Because, in the first place, an absurd 
rush had been made on every electric invention brought 
forward, whether meritorious or not, and large quanti- 
ties of money had been lost on them, so that now the 
whole commercial world simply hated the word 
“electricity ”"—(laughter)—and, in the second place, 
because of mistaken legislation, which must before 
long be modified. But the present standstill in regard 
to that use of electricity was, he felt convinced, really 
only temporary. 





Balloon Steering.—A third experiment in balloon 
steering was made on Saturday the 8th inst., by Captains 
Renard and Krebs at Meudon, and is said to have resulted 
in a complete success. The aeronauts went as far as 
Billancourt and returned to Meudon, descending at the 
spot whence they started. The voyage occupied three- 
quarters of an hour. 


A German engineer claims to have discovered a 
means of condensing or expanding the gas in a balloon 
by the use of carbonic acid. By this discovery not 
only can the aeronaut ascend and descend until he 
finds a suitable air-current, but in war time a balloon 
may enter the enemy’s territory and leave again with- 
out requiring a fresh supply of gas. 





The “World's Exposition’ at New Orleans.—We 
have received a circular issued by the United States 
Consulate General, calling attention to the fact that the 
Department of State at Washington proposes to make a 
commercial exhibit at the New Orleans Exhibition, 
and asking for contributions in the form of donations 
or loans of articles which will best illustrate the 
present condition of the world’s trade. 


Inventors’ Institute.—At a meeting of the Executive 
Council on Monday, it was resolved “That the first 
meeting in every month should be devoted to the con- 
sideration of the Patents, Designs, and Trade Marks 
Act in 1883, that the Act should be gone through 
regularly by sections, and thata report should be drawn 
up of the result of the discussions, and that visitors 
should be invited to attend these meetings.” The 
Executive Council then proceeded to elect new mem- 
bers. The first meeting for the consideration of the 
Act will take place on Monday, December 8th. The 
chair will be taken at 8 p.m. by Vice-President Admiral 
Selwyn, when Parts I. and II. as far as Section 7, should 
time permit, will be discussed. The Secretary is 
authorised to issue a few tickets of admission. 


The New Postmaster-General,— Vanity Fair says :— 
I hear that Mr. G. Shaw-Lefevre, the Commissioner of 
Public Works, is about to be appointed Postmaster- 
General. Perhaps in the Post Office he may be able to 
expedite the time when we shall be allowed to use the 
telephone, to send sixpenny telegrams, and to wind up 
the disastrous business of the parcels post. 


International Health Exhibition,—Under we give 
copies (obverse and reverse) of the medal awarded to 
successful exhibitors at the Health Exhibition. We 


print from electrotype copies of blocks engraved by 
Messrs. Barker & Son, 172, Strand. 


Fire Alarms for Greenock.—We understand that the 
erection of electric fire alarms throughout Greenock 
is at present engaging the attention of the Town 
Council. 


Demise of Mr. F. J. Smith—We are informed 
that we were in error in announcing the death of 
Mr. Frederick John Smith in our issue of the 8th inst. ; 
the gentleman deceased is the Rev. Frederick Jeremiah 
Smith, the highly respected and much beloved father 
of the former. 


City and Guilds of London Institute—The Earl 
of Selborne, chairman of the council of the Institute, 
will distribute the scholarships and prizes gained by 
the students of the Institute during the past year, on 
Thursday, December 4th, at the Fishmongers’ Hall. 
The Lord Mayor will preside. 


Tenders for Electric Lighting Wanted.—The Gros- 
venor Gallery Management is advertising for tenders 
for (1) engines and boilers, (2) supplying and laying 
cables, wires, and accessories, (3) electric light fittings. 
Plans and drawings, with general conditions of con- 
tracts, copies of specification, forms of tender, and all 
further information can be had at the offices of the 
engineers, Messrs. Mackenzie and Brougham, 15, Great 
George Street, Westminster, S.W., on and after 20th 
inst. Tenders to be delivered on the 29th inst. 
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Electricity and Health,—The opening address of the 
131st session of the Society of Arts was delivered on 
Wednesday night by Sir Frederick Abel, chairman of 
the council, before a large audience. The lengthy and 
interesting paper commenced with a tribute to the 
memory of Sir William Siemens, who, said Professor 
Abel, “had he been present would have rejoiced to 
bear testimony to the continued steady progress made 
during the past year in the application of the electric 
light.” The recent Health Exhibition, the chairman 
continued, was an instance of this, for during the whole 
of that exhibition over 5,000 glow lamps and 334 are 
lights, yielding a candle-power light of 375,000, were 
worked with a total expenditure of only 1,180 tons of 
coal ; whilst other electric light installations, upon a 
much less extensive scale than at South Kensington, 
but still of considerable magnitude, had come into 
operation during the year. The application of the 
light in small quantities to private houses had been the 
subject of many experiments by well-known electricians, 
and considering that the glow lamp was only in the fifth 
year of its existence, there was every reason to be very 
hopeful of its future development in the direction of 
permanence and of the consequent cheapening of domes- 
tic applications of the electric light. After aglance at 
the development of electricity for military purposes, 
Professor Abel referred to the attempt to utilise 
the agent as a motor, alluding en passant, to the 
Siemens electric railway at the Paris Exhibition, the 
line between the Vienna Exhibition and the Praterstern, 
the Portrush and Giant’s Causeway Railway, the 
Brighton Electric Railway, and several experimental 
lines in America. The result of recent trials seemed 
to foreshadow a future for the employment of electricity 
as the motive power, not merely for small pleasure 
craft but for small vessels in which silent progression is 
a desideratum sufficiently important to counterbalance 
the defect due to the limited period during which 
the motive power could be maintained ; and as to 
the transmission of heavy weights by electricity, the 
public would shortly see a system in application at 
Millwall, devised by Prof. Jenkin, for moving goods 
trucks by telpher lines suspended as telegraph wires 
now are. <A considerable portion of the address was 
devoted to a review of the effects likely to result to the 
public from the Health Exhibition—* effects,” said 
Prof. Abel, “ which cannot fail to prove fruitful of 
great benefit to the country.” Sir Frederick admitted 
the mixed character of the collection, but, speaking 
generally, he expressed the opinion that it was replete 
with instruction and interest to the masses, and even 
to the most educated, whilst the conferences added 
much to that instructiveness. The sanitary and 
insanitary houses erected side by side in the grounds 
emphasised the increasing importance of the compara- 
tively new profession 'of the sanitary engineer, and 
with regard to smoke abatement, a comparison of the 
collection at the Smoke Abatement Exhibition of two 
years ago and the Health Exhibition, showed that 
there was no single instance in which makers had not 
made an effort to achieve an advance, either in the 
extent to which the escape of smoke and the wasteful 
consumption of fuel were avoided and ventilation 
secured in the warming of a room, or in simplicity of 
construction or arrangement of an already efficient 
stove. The address concluded with an approving 
reference to the steps now being taken in the promo- 
tion of technical education. 





Primers of Electricity.—Over 70,000 copies of Prof. 
EK. J. Houston’s primers of electricity, which number 
25 in all, were sold during the Philadelphia Electrical 
Exhibition. 





The Telephone in India.—A correspondent of an 
American contemporary at Calcutta has furnished the 
following statement of the total number of telephone 
subscribers in East India on October 1st :—Calcutta, 
244; Bombay, 204 ; Madras, 36; Rangoon, 98 ; Colombo, 
34: Kurrachee, 25. 


The Edison Electric Light Company of America.— 
Mr. Edison has for some time been dissatisfied with 
the direction and management of the company with 
which he is connected, and a change in the consti- 
tution of the board has taken place. It is understood 
that active steps will now be taken to push the enter- 
prise and make some returns to the stockholders, no 
dividends having been paid since the company was 
formed, 








NEW COMPANY REGISTERED. 


Chelsea Electricity Supply Company, Limited.— 
Capital £100,500, divided into 20,000 shares of £5 each, 
and 500 founders’ shares of £1 each. Registered office, 
5, Lime Street Square, E.C. Objects :—To supply 
electricity for public or private purposes. Signatories 
(with one share each)—T. V. Lister, 38, Cadogan Square 
(Assistant Under Secretary of State, Foreign Office) ; 
F. L. Rawson (electrical engineer), 11, Queen Victoria 
Street ; Colonel Sir Francis Bolton, C.E., 19, Grosvenor 
Gardens ; A. E. Tylor, 22, Michael’s Grove, South Ken- 
sington ; J. C. St. Quintin, Blackheath ; O. Woodhouse 
(civil and electrical engineer), 20, Upper Phillimore 
Gardens ; H. J. Davies, 48, Gayton Road, Hampstead. 
The signatories are to appoint the first directors ; quali- 
fication, 10 shares. Registered 18th inst. by Sydney 
Morse, 5, Lime Street Square, E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison and Swan United Electric Light Company, 
Limited.—The first return of this company, made up 
to 11th inst., was filed on the 15th inst. The nominal 
capital is £1,000,000 in £5 shares. The shares issued 
are 17,141 fully paid, and 89,261 partly paid ; upon the 
latter £3 per share has been called up. The calls paid 
amount to £353,363, leaving £125 unpaid. Registered 
office, 57, Holborn Viaduct. 








PROCEEDINGS OF SOCIETIES. 


The Society of Telegraph Engineers and Electricians. 
(Continued from page 396.) 
Arrer the reading of Dr. Hopkinson’s paper, as reported in our 
last issue, 

Prof. W. G. Apams, President, read “ An Account of Experi- 
ments with Alternate-Current Machines.” In July, 1884, some 
tests were made by the author at the South Foreland Lighthouse, 
with three De Meriten’s dynamofmachines. Two of the latter were 
provided with mechanical couplings. The machines had 5 rings 
of 12 magnets, or 60 in all, and the brushes were so arranged 
that ith, 2ths, ?ths, or the whole, of the rings could be used. 
Two machines mechanically coupled together, but each driven by 
separate bands, being set running at 600 revolutions per minute, 
the clutches were opened, but the machines continued to run 
steadily, giving a total current of 221 ampéres. One of the two 
machines was then run as a motor, and it was found to work in 
unison with the driver ; this was the case whether the motor was 
loaded or not. The experiment was then tried of running three 
machines by three belts and then slipping off two ot the latter ; in 
this case the two machines ran steadily as motors. Again, two 
machines were successfully used to drive a third machine and 
also a lamp, the are of the latter being very steady. The general 
result arrived at was that it was better not to use the mechanical 
coupling. 

In the discussion which followed the reading of the papers, 

Mr. ALEXANDER Siemens stated that as the result of Dr. 
Hopkinson’s investigations he had tried some experiments with 
alternate current machines and he had obtained substantially the 
same effects as those pointed out. The following table shows 
some of the results obtained in motor experiments :— 


Siemens Bros. & Co., Generator W!, No. 13378. Res. of Helix, 


5 ohms, 500 revs. per miuute. 
Motor W3, No. 829%. Res. of Helix, 1°9 ohms, 1,000 revs. per 


minute. 
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Inasmuch as a direct current motor would turn in the same direc- 
tion, whether actuated by a positive or a negative current, he 
thought that probably alternating currents would work it. An 
experiment made on this supposition proved successful, but only 
when the bars of the machine were arranged in accordance with 
Professor Hughes’ investigations. A somewhat curious fact came 
out, viz., that the brushes could be turned considerably ovt of their 
normal position without the machine (a series one) being affected. 

Prof. AyrTON pointed out that Dr. Hopkinson had commenced 
by a theoretical proof, and then showed by practice that his theory 
was correct, an order of proceeding which was very unusual. 
He explained the difficulties of making accurate measurements of 
alternate currents ; the employment of a resistance in the circuit 
with the object of measuring the potentials at the ends was un- 
fortunately an extremely insensitiveone. With reference to the use 
of a condenser, as suggested by Dr. Hopkinson, for increasing the 
potential of the machine, he would state that Mr. J. Munro had 
patented the idea some years ago, but had abandoned it in conse- 
quence of the great difficulty of constructing condensers suffi- 
ciently well to avoid being pierced. He would draw attention to 
the fact that the experiments with a Ruhmkorff coil proved that 
it was possible to obtain a shock from an alternate current 
machine, no matter how perfectly it was insulated. 

Mr. H. E. Harrison said that the results of Mr. Alexander 
Siemens, as given by his table, showed how very erronerous was the 
ordinary method of calculating the power, Xc., of alternate current 
machines. 

Dr. E. Horxrnson referred briefly to some results in the paper. 

Prof. Sytvanus THompson pointed out that if a galvanometer 
which had a large number of convolutions of wire was employed 
for measuring alternate currents, the self-induction in the coils 
would produce considerable error in the measurements ; the rate 
of the alternations also would modify the results obtained. As 
regards the experiment of Mr. Alexander Siemens with a direct 
current machine, viz., the turning of the brushes, he would state 
that he had obtained a similar effect, but the machine used was 
of very bad construction. The use of a condenser had been made 
by Jablochkoff as early as 1878. Its employment, he would point 
out, did not produce any additional power. He had made some 
experiments with an induction coil, in which one terminal was 
connected to earth and the other to a plate of tin foil, a number 
of other plates being placed parallel in a row at a few inches apart 
from each other ; he found that sparks could be drawn from any one of 
the plates, although the number of the latter was very considerable. 

The meeting then adjourned. 








CITY NOTES. 


Spanish National Telegraph Company, Limited.— 
The numbers are published of 160 6 per cent. mortgage deben- 
tures, amounting to £16,000, drawn on the 10th inst., for repay- 
ment at par on December 31st, at the National Bank of Scotland, 
Limited, 37, Nicholas Lane, E.C. 


United Telephone Company, Limited,—The Direc- 
tors have resolved that an interim dividend at the rate of 5 per 
cent. per annum, be paid for the half-year ending 31st ultimo. 
Dividend warrants will be posted to the shareholders on the 2nd 
proximo. 

Change of Office. — Mr. Charles R. Heap, Sole 
European Agent of the Electro-Dynamic Company, of Phila- 
delphia (Griscom’s patents), has removed from Archway House, 
Bush Lane, Cannon Street, E.C., to No. 62, Coleman Street, E.C. 

The registered office of the Electric Apparatus Company is now 
situate at 60, Queen Victoria Street, E.C. 


London Platino-Brazilian Telegraph Company.— 
~ interim dividend of 1s. 3d. per share is payable, free of income- 
x. 











TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Compens. Limited. The receipts for the week 
ending November 14th, were £3,393; after deducting the fifth of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, Limited. 

The West India and Panama a Company, Limited. The estimated 


receipts for the half-month end e 15th November, are £2,123, a3 compared 
with £2,331 in the corresponding period of 1883. : ale 





* Res. at which motor stopped. 






NEW PATENTS—1884. 


14897. “Combined ventilator and electro-motor.” E. 8. 
SuHetpon. Dated November 12. 

14916. “ Dynamo-electric machines.” 8. Prrr. (Communi- 
cated by C. de Nottbeck.) Dated November 12. 

14927. “ Electric switch.” A. Kuotinsky. Dated November 
12. (Complete.) 

14933. ‘ Construction of box, trough, or cell for galvanic 
batteries.” T. J. Jones. Dated November 12. (Complete.) 

14953. “ Electrical apparatus for communication between 
passengers and guards and drivers of railway trains.” J. Rap- 
cLiFFE. Dated November 13. 

14981. “ Construction and application of carbon or carbona- 
ceous electrodes, called hose electrodes, for primary and secondary 
elements.” R. H. Raprorp. (Communicated by H. F. B. 
Schaefer.) Dated November 13. 

15025. “ Contact makers for the holders of incandescent 
electric lamps.” A. Swan. Dated November 14. 


’ 


15030. “ Electric are lamps.” F. Tuornron, O. Romanze. 
Dated November 14. 

15056. “ Cells for galvanic batteries.” J. B. Spence, H. A. 
Ferevusson. Dated November 15. 

15069. “ Electric meter.” A. P. Trorrer. 
15. (Complete.) 

15080. “ Telegraphic apparatus for the reproduction of writ- 
ings and drawings.” 8S. and 8S. R. CHarwoop. Dated No- 
vember 15. 


Dated November 


15106. “ Purifying, separating, or decomposing liquids by 
electrolysis.” A. Z., N. G. A. and L. P. G. Cuampy. Dated 
November 17. 


15111. ‘“ Governors for regulating speed of motors driven by 
electricity.” F. Jenxin. Dated November 17. 

15143. “ Boxes or cells for primary and secondary batteries.” 
C. Mosetey. Dated November 18, 

15155. “ Electro-magnetic engine.” 8S. W. Marquay. Dated 
November 18. 

15164. “ Burglars alarms or apparatus for signalling the entry 
cr passing of persons over given spots.” J. O. Spone. Dated 
November 18. 

15167. “ Are electric lamps.” 
Dated November 18. 

15168. “ Are electric lamps.” C. F. Cooxr, W. Ropinson. 
Dated November 18. 

15174. “ Separating or supporting, or operating electrodes or 
elements in or for batteries or accumulators, or for developing or 
utilising electric force.” J.S.W1tt1ams. Dated November 18. 


C. F. Cooxr, W. Roprnson. 


15175. ‘“ Separating or supporting, or operating electrodes or 
elements in or for batteries or accumulators, or for developing or 
utilising electric force.” J.S. Wit.tiams. Dated November 18. 

15176. “ Separating or supporting, or operating electrodes or 
elements in or for use in batteries or accumulators, or for de- 
veloping or utilising electric force as well as for other purposes.” 
J.S. Writrams. Dated November 18. 

15186. “ Electric incandescent lamps.” 8. Pirr. (Communi- 
cated by C. F. Beck and J. Van Gestel.) Dated November 18. 

15189. “ Are electric lamps.” C. F, Cooxr, W. Ropinson. 
Dated November 18. 

15190. “ Are electric lamps.’ 
Dated November 18. 

15191. “ Shunts for are electric lamps.” C. F. Cooks, W. 
Rozrnson. Dated November 18. 


. F. COOKE, W. Roprnson. 








ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1884. 





4969. “Improvements in means for regulating the supply of 
gas in railway trains by electricity.’ W.E.Lanepon. Dated 
March 15. 6d. The object of this invention is to economise 
the consumption of gas in railway trains so that the full supply is 
only permitted at the discretion of the guard or other attendant 
at such times as may be requisite and not to be kept burning, as 
now is the case, throughout the journey. The invention consists 
of a means for operating from the guard’s van or other part of the 
train by the aid of electricity, commutators, stop cocks or valves, 
so that the supply of gas may be turned fully on or nearly off at 
pleasure throughout the train. At the point from which the said 
stop cocks are required to. be operated, the inventor places a 
suitable switch or key for the purpose of controlling the battery 
current, and he connects this key to the battery and to the 
electro-magnets or coils in the ordinary manner by one or more 
wires in such a manner that a current, positive or negative, may 
be sent through the coils as may be desired. The fig. is a front 
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view of the interior of the apparatus for controlling the supply of 
the gas; a is the gas supply pipe or tube from the cylinder or 
reservoir in which the gas is stored; B is the pipe or tube leading 
to the burners of the several lamps on one carriage; c is a case 
or box formed of a non-magnetic metal, or having that portion in 
contact with the electro-magnets so formed, or it may be formed 
entirely of wood, ebonite or other non-magnetic material capable 
of withstanding the pressure of the gas which has to pass through 
it; Dis an electro-magnet having its iron or steel cores or poles, 
d, @', carried through at the upper end of the box, c, so as to com- 
pletely fill the openings made for their reception and so leave no 
space for the escape of the gas; Eis a bar of magnetised steel 
pivotted at e, within the case, c, carrying upon its upper portion 
a pad or stop valve, /, which stop valve, when the magnet, £, is in 
the dotted position, is so arranged as to close or nearly close the 
mouth or end of the tube, 8, or otherwise limit the supply of gas 
passing into the tube, Bs, from the box,c. Hu, H! are stops for 
limiting the movement of the bar, £, the stop, u', bemg a 
permanently fixed screw or pin, and the stop, u, being a screw 
capable of adjustment at will; a is an armature locking bar 
employed only when the cores, d, d', are formed of soft iron 
pivotted at g, g', being composed of an ordinary armature of 
soft iron having fixed upon it a brass bar, c', which, when the 
armature is uninfluenced by a current of electricity being passed 
through the electro-magnet, engages with the magnet, £, in such 
a manner as to keep it in one of two positions, viz., either as 
shown in full lines (open) or as shown in dotted lines (closed or 
nearly so). When a current, either positive or negative, is 


























passing through the electro-magnet, p, the armature, a, will 
be drawn up towards the cores, d, d', and carrying with it the 
locking bar, a', attached thereto, and will leave the magnet, 8, 
free to move to one side or the other according to the direction of 
the current. The tubes, a, B, at the points where they enter 
the case, c, as also the adjusting screw, H, are so fixed as to 
prevent any escape of the gas within the case, c, the lid of 
which is packed with an India-rubber or other suitable washer, 
and firmly screwed down by nuts and screws. The case is thus 
rendered air or gas tight, the only means of ingress and egress 
being those afforded by the tubes, a, B. This instrument the 
inventor fixes upon that end or portion of the railway carriage or 
van most convenient to obtain connection with the tubes convey- 
ing the gas to the lamps of the carriage or van. In the guard’s 
van is placed an electrical battery, the two poles of which are 
connected to a reversing key or switch, which reversing switch 
is connected by one or, by preference, by two wires, with each 
coach or vehicle fitted with the electrical valve. Let it be 
assumed that the valves of the instruments in each carriage 
stand, as shown in full lines, viz., full open. All the valves being 
in this position, the gas will flow from a through the appa- 
ratus K, and out at B to feed the several lamps of each carriage. 
It is now desired to turn the gas down so that instead of its 
affording a full flame and a full light, it may only afford a 
minimum flame sufficient to retain ignition of the gas and so 
admit of the light being again raised to its full strength when- 
ever desired. To do this the guard reverses his switch so as 
to send, say a negative current throughout the several valve 
instruments upon the train. This current being opposite to that 
employed to place the magnet, F, in the “ open” position, passes 
through the electro-magnet, p, lifts the locking bar or armature, 
a, free from £, and produces that polarity in its cores, d, d', which 
causes the pole or core, d', to repel, and the pole, d, to attract the 
upper portion of the magnet bar, x. On the cessation of the 
current, which flows only so long as the guard is manipulating 
his reversing switch or commutator, the locking bar or armature, 
a, falls away from the cores, d, d', and locks the magnet bar, 5, in 
the closed (dotted) position. The gas is now cut off to the 


extent to which it has been regulated by the regulating screw or 
stop, H, and will remain so until an opposite current is sent from 
the guard’s van. This will be effected by the guard operating 
his switch in the on direction. An opposite, say a positive 
current is by this action sent through each instrument, the arma- 
ture, G, is again lifted, the magnet bar, £, is set free, and its 
upper portion is now repelled by the pole, d, and attracted by the 
pole, d'. On the cessation of the current, the armature, a, falls 
and locks the magnet, £, in the “ open” position. 


9050. ‘* Improved mechanical telephone.” W. P. THompson. 
(Communicated from abroad by A. A. Knudson, of America,) 
Dated June 17. 6d. The object of this invention is to produce 
a mechanical or acoustic telephone, so called, which shall more 
perfectly reproduce the sounds of speech at a distance within the 
limit of mechanical transmission of sound waves. The telephone 
is made preferably about eight inches in diameter, constructed in 
two parts with an internal recess. The two sections of the case 
are fastened together by screws at top and bottom, which also 
secure the edges of the composite diaphragm, thus allowing 
sufficient space on each side of said diaphragm to admit of its 
vibrating properly. A circular opening through the front of this 
case or shell allows the voice of the speaker to impinge directly 
upon the face of a metallic dise which rests against the composite 
diaphragm. <A similar opening through the base of the case 
allows space for the placing of the sound collector. The diaphragm 
is composed of very thin strips of wood, which for convenience or 
utility may be interwoven, as in what is commonly known as 
basket work, and of which two layers may be used, firmly pressed 
together with a filling of wood, paper, cloth, or other fibrous sub- 
stance between them. A circular metallic disc rests upon the 
diaphragm opposite the centre of the opening. A hole through 
the centre of this disc admits of the passage of the conducting 
line wire, the end of which is securely wound around a pin, of 
sufficient length to allow its ends to rest on the surface of the 
disc, and thus prevent the wire from slipping out, while at the 
same time the tension of the line wire presses the disc firmly 
against the diaphragm. Behind the diaphragm is placed a sound 
collector, which may be constructed of wood or other resonant 
material. A hole through the centre of this sound collector 
admits of the passage through it of the line wire upon which it 
moves freely. The base of the sound collector is slightly con- 
caved, so that its edges alone touch the diaphragm, against which 
it is pressed by means of a spiral spring at its base, one end of 
which is secured to the line wire while the other acts against the 
base of the sound collector, the line wire passing freely through 
the centre of the spiral. 


9649. “ Improvements in and relating to incandescence electric 
lamps.” H. H. Lake. (Communicated from abroad by N. 8. 
White, of America.) Dated July 1. 6d. Relates to incandes- 
cence electric lamps, and especially to a burner comprising a 
carbon and earths, metals, minerals, or other material used in 
connection with the carbon, whereby certain advantages are 
obtained; to the manner of uniting the carbon with the platinum 
or other conducting wires; to the shape and form of the glass 
globe or bulb forming the shell of the vacuum chamber ; to the 
use in connection with the said lamp of a reflector, and to a wire 
gauze protector. It is preferred to make the carbon filament of 
silk, flax, cotton or linen fibre or thread. To illustrate one 
method of treating the fibre to produce the composite burner, the 
inventor describes the process which he prefers to employ when 
silver is used as the light-diffusing material. He first makes 
an ammoniacal solution of silver, and into this solution the 
fibre is placed, and allowed to soak therein for from two to ten or 





twelve hours, when it is largely covered or saturated with ammo- 
niacal oxide of silver. The fibre thus treated is stretched or 
dried, then coated with an adhesive solution, and then covered 
with fine plumbago or gas-house retort carbon, or a mixture of 
both, the adhesive solution holding it to the fibre. It is then cut 
into suitable lengths and is placed in grooves formed in a carbon 
plate and covered with a thin layer of plumbago, gas-house retort 
carbon, or a mixture of both, and is then carbonised in a muffle. 
After carbonisation the carbon filaments are placed in the silver 
solution and allowed to remain therein from three to eight hours. 
This fills the interstices and covers the surface of the carbon with 
silver, so that, it may be said, the carbon is charged on its surface 
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with silver. Each carbon is then placed in a vacuum and a 
‘current of electricity passed through it. It is then taken out, 
and in some instances heated again, when it is ready for use. 
When other metals or substances are used in lieu of the silver, 
the fibre and carbon are treated by substantially the process 
herein described, that is to say, if a metal is used, it is preferably 
reduced to a solution and precipitated upon the carbon, but it 
may be attached thereto by an adhesive composition, or in any 
other desirable manner; and the same may be said of such other 
substances as may be employed. The fig. represents another form 
of the invention in which the light-diffusing material instead of 
being attached directly to the carbon filament is not supported 
thereby, but is placed in close relation thereto. Any suitable 
carbon filament may be used in this modification, and it is 
preferred to use one that is made of silk, flax, cotton, linen, or 
other similar fibre, coated by means of an adhesive solution of fine 
plumbago, gas-house retort carbon, magnesia, silex or ground 
glass, or either, or any combination of these materials, and placed 
in grooves in a carbon plate and covered with plumbago, gas- 
house retort carbon, magnesia, silex or ground glass, or either or 
any combination of these materials, and then carbonised in a 
muffle. Each carbon before use should be placed in a vacuum 
and a current of electricity passed through it. The carbon is 
then arranged within the vacuum chamber of the glass bulb or 
globe, in close proximity and auxiliary to the burner or light. 
And the auxiliary burner or light may be made of any suitable 
light-diffusing material, and may be arranged in any form in 
relation to the carbon. It may be made in the form of a light 
the fig enclosing the carbon, or as a spiral wire, as shown in 
e fig. 


11876. “Improvements in boxes or cells for primary or 
secondary batteries.” F.G. Howarp. Dated September 2. 6d. 
Consists of a particular method of grooving and dovetailing to- 
gether the pieces of wood forming the cells. 








CORRESPONDENCE. 





The Telephone Patents. 


Your correspondent “S.’s” thirst (I was about to 
write insatiable thirst) for information about tele- 
phones really merits some regard from those who 
possess, or think they possess, any information in 
regard thereto, and as I have on several occasions sent 
to the REVIEw lists of patents for telephone instru- 
ments, wherein I have specified those patents for 
receivers which have a metallic diaphragm, or its 
equivalent, and for transmitters which have the com- 
bination of a diaphragm with a tension regulator, I 
will now refer him to the REVIEW of August 19th and 
26th, of 1882, and of April 21st, 1883, where he will 
find those lists up to the 21st August, 1882, and to the 
REVIEW of September Sth, 1883, and of December Ist, 
1883, and to the REVIEWS passim from January Ist, 
1882, to present date, where he will find all the infor- 
mation he seeks for; and if he has not the REVIEW 
for those years, I advise him to procure them without 
delay. In regard to the patents since August, 1882, to 
January, 1884, I shall shortly send to the REVIEW a 
list characterising them, as I have done for the previous 
patents. 

I will now proceed to say something touching the 
remarks of “8S.” in the REVIEW of 15th inst., and 
former dates. 

“S$.” wrote : “As a tension regulator must necessarily 
be employed, and as it is equally requisite that there 
should be some surface on which the sound-waves may 
be received, the whole question turns on the legal inter- 
pretation of the terms tympanumand diaphragm.” “S.” 
is referred to the case of the U.T. Co. v. Cox-Walker, for 
the legal interpretation by Mr. Justice Fry, who broadly 
defined the meaning of those words to be “something 
which separated something from something else,” and 
in the case before him he broadly (very broadly) 
defined a diaphragm or tympan to be any substance 
above or below the tension regulator. This, then, is 
the legal interpretation of those words ; but, I opine, it 
differs materially from the scientific and commonly- 
accepted meaning. 

I may as well fire at two birds with one stone (I 
Will not say kill two birds with one stone), and I take 





leave to dissent from the opinion expressed by “ F.T. H.” 
in the REVIEW of November Ist, “that the Hughes 
microphone requires no diaphragm.” My knowledge 
of the Hughes beautiful discovery, the microphone, as 
made by him, is that it always was attached to a dia- 
phragm. His three iron nails microphone, and his 
carbon pencil microphones, all were attached to a 
sounding-board or diaphragm, according to the legal 
interpretation of Mr. Justice Fry, and I agree with “8.” 
that it is not “so very easy to make a workable instru- 
ment to clear Edison’s patent.” 

Hughes’s original microphone is an excellent trans- 
mitter ; but, unfortunately, it is the combination of 
a diaphragm or tympan with a tension regulator, and 
clearly comes within the claim of the Edison patent, 
according to the judgment rendered by Mr. Justice 
Fry. The Gower-Bell and the Johnson transmitters 
are purely and simply Hughes’s microphone in multiple. 
“FT. H.” writes : “ We may therefore use a carbon ten- 
sion regulator, and we may use a resonant case.” Itno 
doubt is truethat either of them may be used separately, 
but not combined, so long as the judgment of Mr. 
Justice Fry remains in force, and this is the reason why 
the Hughes microphone is not used by any one. A per- 
manent magnet is the equivalent of an electro-magnet ; 
both are for the time being iron magnetised, that is 
magnets ; and it matters not by what means the iron is 
magnetised. 

I refer “ S.” to the REVIEW of December Ist, 1883, for 
information about Eldred’s patent 676, of 1883. 

As to the evidence in the case of the U.T. Co. v. 
Maclean, referred to by “8.” about the closed circuit, 
that a break in the continuity destroys articulation, no 
doubt several eminent men expressed that opinion ; 
but facts are stronger than opinions, and facts have 
demonstrated that breaks in the continuity do not 
destroy articulate speech. I have seen and tested 
several transmitters which have a tensicn regulator, 
but not the semblance of a diaphragm or tympan, and 
I have carried on conversations by means of them and 
of receivers, which have nota plate of iron or steel or 
other material capable of inductive action, fixed all 
round its circumference, and I have found their articu- 
lation free from the buzzing sound in the Bell receiver, 
and more clear in tone. 

I opine that “ F. T. H.” is in error when he states 
that “Bell (Morgan Brown) disclaims a tympan (a 
membrane) not capable (of itself) of inductive action,” 
and also he errs (in my humble opinion) when he says : 
“it is a plain, palpable fact that a tympan, or tongue of 
non-inductive material carrying a dise or button of 
material which is inductive, or attached by a pin toa 
bar or tongue armature, and attracted by electro- 
magnetism, is outside the Bell patent.” 

I grant that the use of a tongue, as stated, is outside 
Bell’s patent, but under the decision of Mr. Justice Fry, 
and of the Court of Appeal, an iron disc held down all 
round its cireumference is covered by Bell’s patent, and 
so must be any equivalent of such adise. And is not 
a tympan made of any material having a disc or button 
of material which is inductive, an equivalent for the 
iron disc ? Bell disclaimed the use of “a membrane 
like goldbeater-skin ” ; that is the disclaimer of a par- 
ticular substance, and surely such a disclaimer cannot 
cover all the equivalents of an iron tympan. 

In my opinion the Bell patent, until it be declared 
void because of prior publication of material parts of 
it, which may come sooner than the owner of it thinks, 
has the exclusive right to the use of an electro- 
magnet in combination with a plate of iron or steel, or 
other material capable of inductive action (or the 
equivalents of such a plate, having a piece of iron 
secured to its centre over the end of the magnets) 
fixed down all round its circumference, as per 6th 
claim in disclaimer. The 7th claim is for the com- 

bination with just such a plate of a magnet having 
coils upon the end or ends nearest the plate. The 
8th claim is for the combination of just such a 
plate, with a permanent magnet having a soft iron pole- 
piece for the core of the coil. 

It is, then, clear that all of these kinds of magnets can 
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be used in either place, provided they be not combined 
with a plate, as described, held down all round its 
edge. 


November 18th, 1884. 


Common Sense. 


The Bell and Edison Patents. 


Your correspondent “8.” seems to be still “hugging” 
the terms diaphragm and tympan. The judicial inter- 
pretation of those terms does not affect in the slightest 
degree the statements contained in my previous letter. 
A diaphragm is a separator or partition—something 
which separates something from something else—that 
is, anything which separates the air above from the 
material below, or vice versa. A tympan means any- 
thing fixed or stretched in the nature of a drumhead. 
A tympan when in action is “set into ripples, and those 
ripples have nodal lines in circles all round,” and the 
resultant is a movement up and down at the central 
point : such is (ympanic action. But what have we to 
do with this if we do not use either a tympan or 
diaphragm ? 

“§.” asked for information as to what might be 
used, and when told, suggests that his informant’s in- 
formation is useless or unreliable, or of an imaginary 
character. I told “8S.” what might be used—what 
Edison’s patent says may be used—a resonant case. 
Edison has specifically disclaimed the resonant case part 
of his apparatus, and having done so, he not only dis- 
claims his own resonant case, but all others. That 
being so, a workman may always use his tools to the 
best advantage, and, therefore, as I said before, he may 
make the resonant case as resonant as he pleases. What 
more does “§S.” want? Does he want me to show him 
exactly how to make it, and then give hima certificate that 
itis free of Edison’s patent ? That such an instrument 
will work well, and make a good practical transmitter, 
I know from experiment and use ; and that it is not an 
infringement anyone may see by the application of a 
little common sense. 

As to the remarks of “S.” about the Scotch trial, 
and the weight of evidence as to a closed circuit, I can 
only say that upon many points the evidence at that 
trial was in favour of the Edison patent, and it was. up- 
held upon a// points. But how did the Edison patent 
pass through the ordeal of the trial in London, before 
Mr. Justice Fry? I do not think that the action of the 
microphone is at all inconsistent with minute makes 
and breaks when in operation. But however that may 
be, the onus of proof rests with those who hold that it 
is in a closed circuit. 

With regard to a permanent magnet being the obvious 
equivalent of an electro-magnet, “in the main circuit 
or line wire.” Where does “8.” propose to put his 
receiver if not “in the main circuit or line wire” ? 
The novelty in the application of the permanent mag- 
net was that for transmitting and receiving it required 
no battery. It was as a transmitter that the application 
was novel. For that purpose there were properties in 
it not possessed by an electro-magnet without a battery; 
but in a receiver as a receiver only the mere substitution 
of a permanent magnet for an electro-magnet required 
no experiment, involved no ingenuity, and was no in- 
vention ; moreover, Bell does not claim it except in 
combination with the plate tympan, that is, whatever 
is free to an electro-magnet is free to a permanent 
magnet. As I understand it, a patent could not be 
taken out for the mere substitution of a permanent 
magnet for an electro-magnet, not only for telephonic, 
but for any other purpose. And, therefore, I hold that 
a permanent magnet is the obvious electrical equivalent 
of an electro-magnet. Of course, I cannot expect “8S.” 
to “admit” it, but possibly it may be able to stand 
good without his support. 

May I be permitted to ask you, Sir, or any of your 
readers, where I could get a copy of the report signed 
by Sir William Thomson as one of the judges of the 
Philadelphia Exhibition of 1876? May I also ask if 
any of your readers can tell me of any American 
paper received in this country prior to December 9th, 


1876, giving an account of Bell’s apparatus at the above 
named Exhibition ? 


Derby, November 17th, 1884. 


F. T. H. 





Galvanometer Constants. 


Permit me to draw your attention towards a subject 
which is treated rather in a superficial way by all the 
existing text-books on electrical testing. 

In taking the “constant” of a Thomson’s reflecting 
galvanometer for insulation or capacity measure- 
ments, the use of a resistance box forming a variable 
shunt, instead of the usual shunts of }th, th, and 
s}ath, is recommended by many writers. (Vide 
Kempe, 3 edit., p. 330, Munro and Jamieson’s Pocket- 
book, p. 149, &c.) Now in this case the exact resist- 
ance of the galvanometer must be known for calculating 
the multiplying power of the shunt; yet the deter- 
mination of this resistance is by no means easy. To 
insert the Thomson in the fourth side of a Wheatstone 
bridge would hardly do, unless a second very sensitive 
instrument be available, on account of the danger that 
the magnetism of the first galvanometer might be 
destroyed by sending a current of even moderate 
strength through the bridge. 

The resistance of the instrument at the standard 
temperature is usually marked on the coils, but I doubt 
whether the insertion of a thermometer in the pro- 
tecting case, as is sometimes done, would prove to be 
of any value for determining the actual resistance. 

Mr. Philipps’s suggestion to measure the resistance of 
the }th shunt would be very good if the interior of 
the shunt box was at the exact temperature of the gal- 
vanometer coils. But any slight error, say of jth 
unit, produces a tenfold error in the final result. 

If it were possible to set the needle of the Thomson, 
whose resistance is to be measured, at right angles to 
the coils, and fix it in this position, then the ordinary 
bridge method might be employed with any simple 
form of galvanoscope, as in this case the effect of the 
coils of the Thomson on its needle would be nil. 
Unfortunately this cannot be done with the common 
form of the apparatus, on account of the damping vane ; 
even with the instruments with hinged coils it is by 
no means easy. 

Somebody might suggest to join the terminals on the 
base in a way that the currents in the four coils oppose 
each other, but in a common (@e. not differentially 
wound) instrument the number of turns is usually not 
exactly the same in the four coils. 

I need hardly add that Sir W. Thomson’s well known 
plan to determine the resistance when a second gal- 
vanometer is not at hand will not do for an exact 
determination. 

Hoping that you, or one of the numerous cable 
electricians among your subscribers, will be kind enough 
to advise me how to proceed, I remain, 

A Foreign Member, 8. T. E. 





Alternating Current Machines. 


I notice in the current number of the REVIEW, a 
report of Dr. Hopkinson’s paper read before the Society 
of Telegraph Engineers on the electro-mechanical 
property of the alternating current to synchronise 
the rotations of the armatures of a number of magneto- 
electro machines when their circuits are connected. 
May I be permitted to state that this remarkable pro- 
perty of the alternating current was discovered by me 
in 1868, and is fully described in the Philosophical 
Magazine for January, 1869. 

As my paper was much in advance of the electrical 
knowledge of the time and may not have found many 
readers, I shall be glad if you will find a place for the 
enclosed copy of it in your valuable journal. 

H. Wilde. 

Rockside, Alderley Edge, 

Cheshire, November 17th, 1884. 


[We shall endeavour to reproduce the paper of 
Mr. Wilde in our next issue.—EDs, ELEC, REV. 





r, a 
iety 
ical 
nise 
eto- 
ted. 


vical 
“ical 
any 
, the 


le. 


r of 








THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. xii 


WOODHOUSE & RAWSON, 


ELECTRIC LICHT ENGINEERS, MANUFACTURERS, AND CONTRACTORS, 
SUPPLIERS TO THE TRADE OF ALL ELECTRICAL APPLIANCES. 


OFFICES—11, QUEEN VICTORIA sTReET,| °andescent Lamps, Woodhouse & Rawson's Patent | works cangy HALL WORKS, 
LONDON, E.C. NEW 9S. FILAMENT. HAMMERSMITH, 


2a dinsiate : Efficiency, 2} watts per C.P., 1 ampére for a 20 C.P. , - aaa DS TE 
Micial Tests by Wimbledon 7 0rd s— , ‘ > ni > 0OR Nectric Licht- YAILY NEWS of April 11th on the Wimbledon 
TM of dupe Wh—=The mye an tnaliy| © YOU AP Retcsog ae oo ectrie Light comparative Feat fe ng tre etc 
MES Audis — S as muily a4 ‘Ee . e3 J ents rere de e oo "i 
adopted were the Woodhouse & Rowen Glow ad s Rawson Lamps, which were regarded as very suc- 
Lamps - 50 boner 7 8 ae each, a these were cessful, and indicated an amount of omclensy that 
variously arranged for the purpose of comparison was astonishing. This enterprising firm have re- 
as to the best way Eo a — hang = cently made great strides in the improvement of 
r ion. Some of them were placed singly anc neandescent Lamps.” 
also in small clusters on poles 20 feet high, while - - : 
others were suspended singly from cantilevers over 
the pathways and ata less height. Others, again, | 
were suspended at a height of 20 feet above the 
centre of the roadway, and 100 feet apart. A cur- | 
rent of 2 amperes was supplied to each Lamp, which 
takes 52 volts and 2 amperes, which equals 104 watts, 
and gives an efficiency of 2 watts per candle. This, 
it will be seen, is a very high efficiency, that of the 
Swan Lamp being stated to be 34 watts. and that 
of the Edison Lamp 4 watts per candle. It is note- 
worthy, too, that no breakage of the Lamps adopted 
occurred during the trials.” 


NOVEMBER 22, 1884.] 








SUP: eLY DEPARTMENT. 
Enquiries are invited for 

Engines, Dynamos, Accumulators, Are and Incan- 
descent Lamps, Lamp Holders, Safety Junctions, 
SwitcLes, Terminals, Brackets, Shades, Cable, Wite, 
Instruments, Telephone Supplies, Carbons, Poles, 
Insulators, Battery Supplies, Glass Jars, Porous 
Pots, Chemicals, Electric Bells, Gas Lighters, Asbes- 
tos, Ebonite, Oil, Electric Jewellery, &c., &e., &e. 


SPECIAL TERMS TO THE TRADE. 
PRICE LISTS ON APPLICATION 


REID BROTHERS, 


12. WHRARE ROAD, CITY ROAD, LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC WIRES 


TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 
MANUFACTURERS OF SUBMARINE GABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 


CALLEN DER’S 
BITUMEN, TELEGRAPH AND WATERPROOF CO., 


LIMITED, 
101, LEADENHALL STREET, LONDON. Worxs—ERITH, KENT. 














MANUFACTURERS OF INSULATED WIRE FOR THE TRANSMISSION OF ELECTRICITY 
FOR ALL PURPOSES. 


TELEGRAPHS, TELEPHONES, ELECTRIC LIGHTING, TRANSMISSION OF POWER, &c., 


AT A PRICE GREATLY BELOW THAT OF GUTTA-PERCHA OR INDIA-RUBBER. 





ELECTRICAL POWER STORACE COMPANY, 


wiMiTtTaD. 
Offices :—4, GREAT WINCHESTER STREET, E.C. Works:-MILLWALL, E. 


Telephone Nos.:—Office, 338; Works, 5,146; Registered Telegraphic Address, “Storage,” London. 
Sole Manufacturers “E. P. 8.” ACCUMULATORS 


(Faure, Sellon, Swan, Volckmar, and other Patents). 

ANDERSEN’S PATENT AMMETERS, VOLTMETERS, OHMMETERS, AND ELECTRO-MAGNETIC CUT-OUTS. 
Electro-Magnetic and other Switches, Reckenzaun’s Patent Motors, Electric Lighting Apparatus, Dynamos, Lamps, 
Leads, &c., supplied. 

Manufacturers of Clark’s Standard Cells, and all descriptions of Electrical Testing and other Apparatus. 


ESTIMATES GIVEN FOR CONSTRUCTION AND MAINTENANCE OF ELECTRIC LIGHT INSTALLATIONS. 
Existing Installations on Land or in Ships altered, repaired, increased, or maintained at fixed rates. 


























THE TELEGRAPHIC JOURNAL AND 


xiv ELECTRICAL REVIEW. 
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JOSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC 


INSULATORS AND BATTERY JARS. 











For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 


Brown Stoneware. 
Economy, Strength, and Durability combined. 


White Stoneware. 


Brown Porcelain. Porous Cells. 
Prize Medal, Paris Electrical Exhibition. 


Makers of Mr. Slater Lewis’ Patent Self-Binding Insulator. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: 6, ST. PANCRAS STATION, EUSTON ROAD, N.W. 





RONALD A. SCOTT’S 
HARDENED INDIA-RUBBER VARNISH 


(Approved of and used by the Admiralty, Edison and Swan United Electric Light Co., 
Anglo-American Brush Electric Light Co., Siemens Bros. & Co., Limited.) 
FOR DYNAMOS AND ELECTRICAL WORK. 
(See “ Notes” in ELECTRICAL REVIEW of January 26th, 1884.) 
This Varnish is a first-class Insulator. When dry it is not suftened by moisture, 
steam, nor oil. It is quick drying, and requires a very high temperature to melt it 
when dry. It does not become brittle like Shellac Varnish. 


Sole Address—R. A. Scort, 87, Basuta Road, Fulham, London, 8.W. | 





| AILWAY AND PRIVATE TELEGRAPHS of every des- | 
| How TO PURCHASE A HOUSE FOR TWO 


cription erected and maintained in any part of the world. 


Instruments, Batteries, and Line Stores of any pattern supplied | 


tor abroad. Estimates and full particulars on application to 


J. B. SAUNDERS & Co., 
TELEGRAPH ENGINEERS AND CONTRACTORS, CARDIFF. 


Building or Gardening ——— Apply at the Office of the BIRKBE 


EsTABLISHED 1851. 


I R K BEC K BAN K, 


Southampton Buildings, Chancery Lane. 
Current Accounts opened according to the usual practice of other Bankers, and 
Interest allowed on the minimum monthly balances, when not drawn below £50. 
No commission charged for keeping Accounts. 
The Bank also receives money on Deposit at Three per cent. Interest, repayable on 


demand. 

» undertakes for its Customers, free of charge, the custody of Deeds, 
wWoliea end other Securities and Valuables, the collection of Bills a Exchange, 
Dividends, and Coupons ; and the purchase and sale of Stocks and Shares. 

Letters of Credit and Circular Notes issued. 
A Pamphlet with full particulars, on wpplication. 
Slst March, 1880. FRANCIS RAVENSCROFT, Manager. 


The Birkbeck Building, Societ t, Annenl Receipts exceed 


GUINEAS PER MONTH, with immediate Possession and No Rent to 
pay. Apply at the Office of the BIRKBECK BUILDING SOCIETY. 
OW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, with immediate Fosscssion, other in 
mphlet with full gartiosiore on a oe. 
FRA) 


HOLD LAND SOCIETY. ‘CIS RAVENSCROFT, Manager. 


Southampton Buildings, Chancery Lane. 





Prize Medals: Philadelphia, 1876; Paris, 1867; Sidney, 1880. 


PRICE SONS & COMPY., 
THE OLD STONEWARE POTTERIES, BRISTOL. 


ESTABLISHED 1740. 


Manufacturers of the Improved Highly Glazed Vitrified Bristol Stoneware, specially 
suitable for the manufacture of 


INSULATORS, PRIMARY & SECONDARY BATTERY JARS, 


CABINET WORK 


FOR ELECTRICIANS & MANUFACTURERS. 


EZ. cE. J. DALE, 
9, KIRBY STREET, HATTON GARDEN, E.C. 


"Powerful Machinery and large staff of men always at this special work. 


Combining the superior strength of Stoneware; with a glaze free from lead, imper- } 


vious to the action of chemicals, and smooth as porcelain. 


Porous Pots and Plates, Acid Taps, Wickered Jars, &c., &c. 
SAMPLES MAY BE SEEN AT I. H. E., STanpv 766. 





WILLIAM BANE S, 
ELECTRIC LIGHT CONTRACTOR, 
Sa, CORPORATION STREET, BOLTON. 
DYNAMOS, ELECTRIC BELLS, AND LIGHTNING CONDUCTORS. 





JOHN HUNT & cCoO., 
122, FORE STREET, LONDON, 


Manufacturers of Tapes, Cottons, Silks, &c., for covering Electric and other wires 





HLECTRIC LIGHTING. 





—— 


THE GRAMME MACHINE 
IMPORTANT REDUCTION IN PRICES. 


STANLEY AND DAVIES, 
ELECTRICAL ENGINEERS, 


HYDE, NEAR MANCHESTER. 








HIGHEST WORKMANSHIP. 
RAPID AND PUNCTUAL EXECUTION OF ORDERS. 
LOW QUOTATIONS. WHOLESALE ONLY 


HARVEY & PEAK, 


(By appointment to the Royal Institution of Great Britain), 
Successors to W. LADD & Co., 


BEAK STREET, REGENT STREET, W. 


MANUFACTURERS OF 
Scientific Apparatus for Experimental Purposes and 
for Lecture and Class Instruction, 








ELECTRICAL TEST INSTRUMENTS. 
Electrical Fuzes for Time Guns & Mining Operations. 
EXPLODERS OF VARIOUS FORMS. 


PRIZE MEDAL AWARDED, HEALTH EXHIBITION. 


ILLUSTRATED CATALOGUE, PRICE SIXPENCE. 





PRIZE MEDAL, PARIS ELECTRICAL EXHIBITION, 1881. 
FIRST CLASS CERTIFICATE AND SILVER MEDAL, CALCUTTA, 1884. 


lsisetUll 


J. STIFF & SONS, 


LAMBETH, LONDON, 


MANUFACTURERS OF 


POROUS CELLS AND PLATES, 
BATTERY JARS, 
TELEGRAPH INSULATORS, 


Chemical Apparatus, Art Stoneware, 


PLUMBAGO CRUCIBLES, ETC. 
Contractors to the Post Office and other Departments. 
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